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The only COMPLETE MOTOR BIKE specially designed for the 


famous Whizzer Motor 
AT A NEW LOW PRICE! 


Check ti 


exclusive features... 


‘& Extra safety—specicl, heavy duty motorbike frame, 


ok “Racy” leok—tong, low lines. 

4k Smooth ride—Whizzer-developed special Tele- 
scopic Front Fork, Dual-Coil Spring Suspension. 

4k Better control—24" wheels provide sofer,extra-low 
center of gravity. 


sponge rubber filled, genuine cowhide cover. 


4 Smooth stops—positive braking power, safety 
reserve for emergencies. 

+k Powered by the famous Whizzer Bike Motor. 
2% sturdy horsepower... 35 miles per hour...125 
miles per gallon...Twist-Grip controls...4-cycle 
design. Finest in the field for over ten years. 


ASK YOUR DEALER ABOUT BUDGET TERMS! 


For Quick Guide to your Nearest Whizzer Deoler | 


—call Western Union, ask for Operator 25 for 
dealer's address. No charge of any kind to you! 


ULL-DETAIL 
Close-ups of “Pacemaker.” Describes parts, operation. 
Shows complete line of special Whizzer accessories, 
WHIZZER MOTOR CO., PONTIAC, MICH. 
Please send special illustrated caralog. 
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own course, study in your spare 
time, progress as fast as your abil- 
ity and ambition permit. 


-VETERAN’S 
CHOICE 


Each I.C.S. Course is a gateway 
to a profitable, exciting field. Each 
is practical, easy to understand. 

The time for action is now. 
Remember, Veteran Training is a 
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There’s a Big Future for You in 
AERONAUTICAL ENGINEERING 


) From drawing board through flight test, engineers of 
many different talents bring new aircraft into being. The 
choice of many creative duties, or of many practical 
kinds of work, is open to you in the interesting career feld 
of Aeronautical Engineering. 

You have wide opportunities for specialization. Design, 
Acrodynamics, Structures, Stress Analysis, Hydraulics, 
Electronics, Power Plants... these are only a few of the 
fields within Aeronautical Engineering. Your rewards— 
{in achievement and earnings—can be great. You can write 
‘your own ticket for the future. 

) Northrop gives you the training it takes to 
‘grasp this big opportunity...training right in 
the midst of important research, development, 
engineering and manufacturing activities. 
Get complete information NOW. fy 
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Letters 


Your Tractor’s Showing 
Sir: 

A picture on page 183 of your February 
issue shows an International Diesel TD-6 
being loaded on a truck by the aid of the 
vanishing ramp (a wonderful idea), 

You state that this tractor weighs nearly 
18 tons, but a check on the TD-6 shows its 
weight to be approximately 7,300 Ib.—a long 
way from 18 tons, Try TD-24. 

C. 1. Iams 


Canton, Ohio 


Reader Iams is one of 89 readers who 
have brought this slip to our attention— 
which shows that PS readers know their 
tractors, A TD-24, which does weigh nearly 
18 tons, did go up the ramp, but unfortu- 
nately the only available picture of the ramp 
in use showed the much smaller TD-6, and 
the error was not caught in time, 


Jeep Turns 


Sir: 
On page 124 of the Feb. issue of Porutan 


corners 


Se you had an article about a jeep 
that carries its own road along with it, This 
idea looks like it ought to work swell, But 


what happens when the jeep wants to turn 
a corner? 

Dave Witson 
Sterling, Kansas 


The jeep can not only turn, reports the 
Marine Corps, but with an experienced 
driver can be handled easily even in city 
streets, although its turning radius is about 
75 feet, Its steering gear is connected to a 
rod on the front bumper that shifts the mat 
to the left or right as the wheels are turned, 
In addition, the mat's flexibility permits it 
to bend slightly in the direction of the turn, 


Ri 
Sir: 

I note with considerable interest the 
article on the “Gas Nozzle Made of Rubber” 
on page 169 of your November issue. 

It occurs to me that it has always been 
considered necessary to have a metal nozzle, 


er Nozzle Stops Static 
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You Can \nfluence Others 
With Your Thinking 


‘TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it, 
Observe him gradually become restless and 
finally ‘turn and look in your direction. 
Simple—yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view — to be re- 
ceptive to your proposals? 

low many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of Jous accomplishments 
of mind by the ancients are now known to 
be fact—not fable. The method wl 

these things can be INTENTIONALLY, 
not accidentally, accomplished has been a 
secret long cherished by the Rosicrucians— 
one of the schools of ancient wisdom exist- 
ing throughout the world. Write for the 
free copy of the fascinating sealed book, 
“THE MASTERY OF LIFE,” which, x: 
plains how you may receive’ this unique 
wisdom and benefit by its application. 
Address: Scribe H.W.W. 


The Rositcructans 
San Jose, (AMORC) California 


USE THIS COUPON--——— 
Scribe H.W.W. 
‘The Rosicrucians 
San Jose, California 
I am sincerely interested in an intel- 
ligent method of attaining a mastership 
of life. Send me without obligation, 
your FREE Book which explains how 
may receive and use your age-old 
method. 
Nam 
Address 


City. 
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and to make certain it is in contact with the 
car's inlet pipe before gasoline flows to 
prevent any static discharge from striking 
between the gasoline in the hose and the 
car's inlet pipe. 

What's happened, Mr. Editor? Has 
theory been changed, or is static electricity 
behaving differently these days? 

E, S. Reap 
General Electric Co, 
Syracuse, N. Y. 


Last seen, static electricity was behaving 
about the same as always, but the new B. F. 
Goodrich rubber nozzle has a special type 
of carbon black mixed into the compound 
that gives the rubber a high degree of 
electrical conductivity. Thus, by equalizing 
any differences in the static-electrical poten- 
tial between the hose and the car’s inlet 
pipe, the rubber nozzle prevents sparks from 
jumping between the two in the same way 
that the metal nozzle does, 


A Few Kind Words 


Sir: 

Each month I read with interest the 
Letters to the Editor as they appear and the 
unusual way in which they are answered. 
As long as I have been reading this helpful 
publication, I cannot ever remember reading 
a letter of praise for the information which 
you present each month. Instead of com- 
mending the good work which your staff 
provides, most people seem to be contented 
to merely criticize the relatively few mis- 
takes which are made. After all, it is only 
human to make a small mistake occasionally, 

I personally wish to thank you and your 
capable staff for providing numberless hours 
of helpful and interesting reading matter 
which is quite apropos in tl ientific age. 

Frank S, Grisse 


Mars Hill, N. C. 


PS appreciates the many letters of praise 
it regularly receives, but feels that the 
“Letters” column should mostly be devoted 
to answering as many of its readers’ ques- 
tions as possible. Since space is short, the 
letters of praise, as much as we love "em, 
often get crowded out. 


Flap Keeps PS Fresh 


Sir: 
Here’s a neat trick I learned to keep my 


Accountancy 


Home-Study 


made interesting and practical 
thru problem method 


ancy fits many men for positions that pay 
three and five and ten thousand dollars a 
year—gives many other men unusual opportun- 
ity to start a profitable growing business of their 
own, 
You probably realize also that the accounting 
profession faces the greatest opportunity it has 
ever had. 


ve know as well as we do that Account- 


The only question is—just how practical is it 
for you to train yourself adequately in Account- 
ancy through home study? 


And the answer lies in the LaSalle Problem 
Method. 


For this modern plan of training not only 
makes Accountancy study at home thoroughly 
practical but makes it interesting as well. 

‘And here's how: 


You Learn by Doing 


Suppose it were your privilege every day to sit in 
conference with the sulitor of yous Company of the 
head of a successful accounting firm. Suppose every 
day he were to lay before you in systematic order the 
various problems he is compelled to solve, and were 
to explain to you the principles by which he solves 
them, Suppose that one by one you were to work 
those problems out—returning to him every day for 
counsel and assistance— 

Granted that privilege, surely your advancement 
would be far faster than that of the man who is com- 
pelled to pick up his knowledge by study of theory 
alone, 


Under the LaSalle Problem Method you pursue, to 
all intents and purposes, that identical plan, You ad- 
vance by solving problems. 

Only—instead of having at your command the 
counsel of a single individual—one accountamt—you 
have back of you the organized experience of a great 
business training institution, the authoritative find- 
ings of scores of able accounting specialists, the ac- 
tual procedure of the most successful accountants, 

Thus—instead of fumbling and blundering—you 
are coached in the solving of the very problems you 
must face in the higher accounting positions or in an 
accounting practice of your own. Step by step, you 
work them out for yourself{—until, at the end of your 
training, you have the kind of ability and experience 
for which business is willing and glad to pay real 
money. 


One-Tenth of All C.P.A.'s Are LaSalle Trained 


If you want still more proof, remember that over 
2800 CP.A.’s—approximately one-tenth of all those 
in the United States who have passed the difficult 
examination for this coveted degree—are LaSalle 
alumni. 

And knowing these facts, ask yourself if there can 
be any further question about the practicability of 
this training for you—ask rather if the real question 
is not about the size of your own ambition and the 
quality of your determination. 

For Accountancy is no magic wand for the lazy or 
the fearful or the quitter—it offers success only to 
the alert adult who has the courage to face the facts 
and the will to carry on «ill the job is done. 

If you are that individual, the coupon below, filled 
out and mailed, will bring you free the information 
that may open up to you the future of which you have 
dreamed—ability and income and success. Is it not 
worth getting that information? 


LASALLE EXTENSION UNIVERSITY 


CHICAGO 5, ILLINOIS 


telling about the profession of 


accountancy: [] 


Name... 


Address. 


City, Zone, State 


LaSalle Extension University 
Dept. 583-HR 417 S. Dearborn St., Chicago 5, Ill. 


Please send me, free of all cost of obl 
illustrated book “Accountancy, 


countancy 
for success in that field—also "Ten Years’ 
‘One"—a book which has helped many men. 


7 Correspondence Institution 
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Embry &9 Riddle begins Your 


Aviation, 


a ey 


Your Success in Aviation begins with thorough, acas- 
tica! Embry-Riddle training. Engineering ond mechanic 
students work on live oireraft in gitline size hangar 
study design in spacious, well-lighted clossrooms. 
students train in the most modern aircraft...fly year 
round in Miami's perfect flying weather. And ot world- 
famous Embry-Riddle you live amidst the international 
hustle ond bustle of the world’s greatest air center. 


Never has there been such opportunity for you in 
Aviction, The demand fer trait men for exceeds 
the supply. Embry-Riddle prepares you in @ 
months for ell Rindomental ight, engineering ond 
mechanic positions, including the new, wide field for 
sombination ability (pilot plus mechonic certification). 
Toke advantage of the magnificent training focilivies 
locka Airport, oj entirely by 
idle. Study under the best bocked 
by Embry-Riddle’s quarter-century of aviotion training 
‘exporience. Live directly on the Airport. Enjoy Florida's 
matchless climate yeor-round, its 
‘wealth of sport and recreational 
focilities. Start your Aviation 
Coreer NOW at Embry-Riddl 
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back issues of PS as fresh as the day I 
bought them. 

Simply fold the flap often found on the 
back cover so that it conforms to the thick- 
ness of the magazine. 

This forms a protective shield, or cover, 
for the comers of the pages. .. . 

Rosert O, Peraie 
Oswego, N. Y. 


Doubting Thomas 
Sir: 
Re “What the Cleaner Does to Your 
Suit,” PS March '49—somehow I feel they 
don’t do all this to my suit. 


Tuomas Pincu 
Washington, D. C. 


Sports-Car Speedster 
Sir: 

I was very pleased to see some pictures of 
sports cars in the March edition of your 
magazine [p. 186], and I hope you will 
continue to publish descriptions of sports 
cars and their achievements. 

There is one point I would like verified, 
however. You say that the B.M.W. averaged 
104 m.p.h. in the 1940 Mille Miglia. This 
speed seems to me to be about 20% on the 
high side, taking into consideration that, on 
some sections of the road, to maintain an 
average of over 50 m.p.h, takes a lot of 
ig. (Twice crossing the mountains). 
If my memory serves me right in 1934 the 
winning speed was just under 71 m.p.h, 

S. Cuiusewicz 
Hamilton, Ontario, Canada 


In a paper delivered before the Society 
of Automotive Engineers at French Lick, 
Ind., in June, 1947, Laurence Pomeroy, 
technical editor of “The Motor” in London, 
said that the B.M.W. “has a maximum 
speed in excess of 120 m.p.h.” and that it 
had traveled “1,000 miles on an Italian road 
circuit at an average speed of 104 m.p.h.” 
This race was the 1940 Mille Miglia to 
which PS referred. 


Battle of the Train Light 


Were I a railroad engineer, I would hate 
to rely on the train light shown on p, 122 of 
the February issue of Porutar SCIENCE. 

Since railroad curves are banked to 
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YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 
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make up to $2 or $3 an hour—$20 to $30 o week 
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neutralize centrifugal force acting on a 
train, each curve is banked for a designated 
speed. The only time the light would work 
as designed would be when the train is 
traveling slower than the designated speed 
of the curve it is on. When the train is 
traveling at the designated speed, the pen- 
dulum would remain in the same position 
with respect to the train, and the light 
would point straight ahead, as any fixed 
light would do, At speeds above the desig- 
nated speed, the pendulum would be pulled 
outward and the light would actually point 
farther away from the track. A study of 
the vector forces acting on the pendulum 
should show you that this is true, 
Davin Peszxecken 


Seattle, Wash. 


Mr. Willian Le Clair, 
locomotive headlight, answers Mr. 
necker in the letter that follows: 


inventor of the 
Pess- 


Sir: 

. . I'll try to make clear how it is pos- 
sible for the pendulum to turn a headlight 
on a locomotive negotiating a curve, The 
center of gravity of the locomotive moving 
forward is at the wheel base. If the gravity 
center were above the locomotive, there 
would be no need of banking road beds on 
curves, Now there is a dividing line between 
where centrifugal force begins und where 
gravity leaves off, Were a I-pound weight 

upported six inches below the center of 
gravity, it would remain perpendicular to 
its axis up to a given speed, but if that given 
speed were exceeded, the arm supporting 
the weight would have to be lengthened to 
maintain the weight in a vertical position, 
I think the above covers the question 

Wartaaat Le Cram 


Martinsdale, Mont. 


After checking with seceral physicists, PS 
is forced to give the nod to Mr. Peyznecker 
—and a number of other readers—who cor- 
rectly point out that the pendulum would 
he subject to the same centrifugal force as 
the train, At slow speeds, the pendulum 
would remain close to vertical, hut at the 
speed for which the curve was banked it 
would swing outward and thus fail to turn 
the headlight. If the pendulum didn’t swing 
outward on a curve, neither would anything 
else, and there'd be no need to bank the 
track, PS was so interested in the idea that 
this point was overlooked, 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
‘the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-E DISTRICT NATIONAL BUILDING © WASHINGTON 5, D. ¢. 
CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
92-E District National Bidg., 
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PRINT YOUR OWN 
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INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow,. Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS = ®~—COPYRIGHTS. 
142-Y VICTOR BUILDING, WASHINGTON 1, D. C. 
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PATENT PROTECTION 
FOR INVENTORS 


A patent is a valuable right. On the basis of a 


constitutional provision Congress has established 2 


system under which inventors may secure the ex- 


clusive right to prevent the unauthorized use, manu- 


facture and sale of their inventions for periods of 


seventeen years. The inventor secures this protec- 


tion by obtaining a patent. 


Unies an inventor is thoroughly famil- 
iar with such matters, he is advised 
to employ a competent registered patent 
attorney, as the value of patents depends 
largely upon the skillful preparation of 
the specification and claims. 


We recommend that you authorize us 
to conduct a search through the United 
States patents pertinent to your inven- 
tion and to submit a report setting forth 
our opinion with respect to its patent- 
ability. 


This firm is registered to practice before the U. S. Patent Office and is available to 


inventors in the preparation and prosecution of their cases. Detailed information 


and the preliminary steps to take to obtain patent protection will be furnished upon 


request. Form below for mailing convenience. 


VICTOR J. EVANS & CO.* hn UW. Gmow 


REOISTERED PATENT ATTORNEY 
440-E MERLIN BUILDING. WASHINGTON 6. D. C. 


i 
| VICTOR J. EVANS & CO. * M 


| Registered Patent Attorney 


| 440-E Merlin Building, Washington 6, D. C. 


Please send me without obligation « copy of your booklet “Patent Protec 
re” together with your convenient “Evidence of Inven- 


See en 


boc l 


PATENTS TRADEMARKS COPYRIGHTS 


may 1949 19 


* GOVERNMENT LICENSED 
AIRPLANE *< ENGINE MECHANIC 
Train Mow, at LINEOLN 


EARN BIG PAY IN 


AVIATION 


LINCOLN AVIATION INSTITUTE 


UNION AIR TERMINAL DEPT, A-5 LINCOLN, NEBRASKA 


Prepare Now For a Career 


SURPLUS NE DRILLS 


in Refrigeration, ne ALL NEW! 3; 
Heating, Air Conditioning Hinet 
In, 6 months to 2 years you can train for a | il Ua 
Eat ag ee a a u nee 
curriculum at the Milwaukee School of Engi- 6 x 
Rea te tots pak coe Ga By 


fand prepares you for specific. occupational Srorreerrserrt 
‘objectives, ‘The lenxth of training you. receive Prices FOR, Culver Cy. Cat. Bem 
Varies with the goal you wish to reach, Over jepontt resulted on 0.1. order 


ioreixn 
of 85 
industry 


JACKSON-DUFFY co. 


Dept. PSM 5-9 _P. O, Box 168, Culver City, California 


URAC“I85 ra “TN SMAL CONTAINERS 


et the world 


Choose the Course 
You Most 


WWONLDW¥d WIM UITVD UNOA GING © 3zZ1IWIDaGS 


Ait Conditioning THE NELSON COMPANY 


IRON MOUNTAIN - MICHIGAN 


othnicion in'S yours 
OTHER COURSES AVAILABLE 
* Eleyecnicy PROFESSIONAL 


stavice 


‘+ Electrical Engi- 


Fay us later with your EARNINGS WHILE 


CHRISTY TRADES | SCHOOL 


TRI-STATE COLLEGE 


ONINIVML TWOINMO3L 


“MILWAUKEE —s 


Gch of ENGINEERIN(| 


B.S. 2 Civil, Bec: 


tn Aeronautical 
DEGREE IN ina” inadio” tiling. ‘elevision). ‘Also 
27 MONTHS Bus Admin., ‘nd See. Selence. 1 


‘on campy 


‘ater Mareh, June, 


Name ze 
Address, 


' 
1s 
Fate conatoning 
1 
| 


20 rorutar science 


Now Y0U-700-Can Be 
a“WHIZ’on ANY 


AUTO REPAIR JOB! 


“Instructions #0 

hove. ne 
trouble na 
anything obout ony 


without 


i Bloat ith CeVaNe 
. ‘ORDONEZ, Col. ERSTROM, Mich. 


MoToR’s AUTO REPAIR MANUAL Is Showing Thousands of Men How to Handl 
ANY Job on ANY Car—Faster and Easier! Now Let It Go To Work For YOU! 


Every Job on Every 
Car Built Since 1935! 


‘need to “Whis through 
very auto repalr Job— 
Including those “ornery,” 


} juz the book YOU 


jast look up make, model, 
in quick Index: then let 
jcial Instructions, “boiled 
Gown” from 160 auto mant- 
fucturers’ factory shop mat 

the four above are letting uals. shaw you how, step-by- 
MoToR's AUTO REPAIR step! Sturdy binding, 

MANUAL help them “tick” 11 Inches, over 100 pages. 


‘fie, © _ SEND NO MONEY 
Find out for yoarelt, bow 
tus Bot tantpay Tor fant Ret 
eta Ait ig 
Fied Yadye) Sese Taal 


ing 70 pages of exrbur 
tor text. charts, illustra= 


‘Tune-up Chart; 
ive Me: Cooling, Lubricating Systema 
orgie Wi ‘Feanaamlesionss Univertale! Pronk 


all 
‘Wheels; ear Ends, ete, 


Complete "How: 
recaergs Maacond Leh etrtaa ar 
Beceaditutiateen | Mgigl Don Der bot 
ir'yoit Wk hans PES RE 


ie. MoTOR's i 


high standards of repair ‘work 


‘Same FREE 7-DoY off ‘MoToR Book Dept., Desk 25, 250 West 55 Street, N. Y. 19 
" ke ‘Rush to me at 
MoTOoR's Truc! 


ek, SE 
ice ntatlony. 


ie 
Steering, ices Suse, farm 
Da tied Fore tes buses, farm 
Hit vee ee doain met airta) a 
Beige "Toon, 
in, So Uaeineey, to 
awegrts described 1 Mt 


I 
I 
pal 


may 1949 1 


REAL DIESEL ENGINE 


Bigge 


fembis ONLY 
Were’ sell’ 


For the 


When you use SPECIALIZED EQUIPMENT 
and TOP GRADE MOUNTINGS 


gr 


RAMYR SELENIUM 
PLATERS 
10 to 250 amps. 


Bases in unbreakable 
Metal, Onyx or Marble. 
Book Ends... . Picture 


Frames... Ash Trays 


Made! Show "s9.95 


Desk Sets, etc. fim 10.amps 
COMPLETE... STATIONERS EXCHANGE Boerne 25, Texas 
COPPER PLATING ASSEMBLY 
for Baby Shoes, Plastics, Ceramics, etc. CAR CLEANER 
with ‘Selenium Rectifier, lead lined tank.anodes, 
Instruction Course 
_ SSeS 
: BRONZE SUPPLY 
{Ware's dest & (Largest Maefatrers of trast By Shoe “miracle of Modern Electro 


{ 1770 N, Vermont Avenue + Hollywood 27, California 


{ Send Gescriptive literature and en prices 
Engaged in Plating Baby Shoe 

Interested in starting a rae Baby Shoe Business 

et Comal tng Bess 

Ineesed in Gold & ier Ping fr jewelry, noveies, ee. 


1 
i] 
j] 
ia) 
1 
1 
1 
1 
1 
1 
1 
=) 


22 rorutAR science 


choot % 0 UREAT FIELDS 


- Get Ready NK 
at COYNE / 


LARGEST, OLDEST, BEST EQUIPPED 

£ SCHOOL OF ITS KIND IN THE U.S. 
Pick Field You Like 

—Mail Coupon for 

Big FREE Book 


“ELECTRICAL AND 
RADIO SCHOOL 
500 So. Paulina Street, Dept. 59-73H, CHICAGO 12, ILL. 


MAY 1949 23 


Be Your Own Boss! 


START A SUCCESSFUL 
WHOLESALE 
BUSINESS 


with as little as 
$288 capital 


Immediate earnings of $100 
to $250 weekly from a busi- r 
ness of your own that can 
beopersted trom your Retail only ‘4.98 
home—are offered by manufacturer of one of the 
newest, most needed and fastest selling household 
items on the market today. 

The product: a sensationally successful $4.98 clec- 
tric water heater that snaps onto any cold water 
faucet, plugs into any electrical outlet and gives im- 
mediate flow of hot water. So compact, weighs only 
‘one pound, yet a masterpiece of precision efficiency. 
With a quarter million units quickly sold in short 
period, the surface has not even been scratched. 
Exclusive Local Wholesale Distributor rights give 
you a protected business in your area, backed by 
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hes apes baie 


NATIONAL SCHOOLS 

LOS ANGELES 37, CALIF. + EST. 1905 sitirilim 

FIND OUT NOW...MAIL COUPON TODAY 

NATIONAL ScHOOLS, DEPT. 5-P5D 

4000 South Figveres Str 

los Angeles 37, Californ 
me FREE the boo 
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MGH PAY JOBS 


FOR MEN WHO 
QUALIFY IN 


| | SHOE REPAIR OFFERS BIG INCOME 


ASSURE YOUR FUTURE. Steady, big pay jobs 
await men qualified in Diesel, Tractor and Heavy Equip- 
ment. Can you take advantage of Diesel job and advance- 
ment opportunities in this fast-geowing field? 


COMPLETE DIESEL COURSE AVAILABLE. 
If you are ambitious and want to get ahead in this lucrative 
field, you'll want to know about the complete training in 
Diesel provided by Interstate, Trains you at home in spare 
time. Does not interfere with your present job. Covers all 
phases of operation. Up to the minute, Revised regularly 
to cover new developments. Free placement advisory service. 


YOU OWE IT TO YOURSELF 


"better pay. It cam 


SEND FOR FREE BOOK TODAY! 


m penny card snd mall te 


Trans TAre TRANWiNG senvicE 1 
SN. Ee Sandy, Portand 13, Or 
(hat I recive FREE BOOK “Getting 


FO FOR PROFIT! 


"LEATHERCRAFT 


STUDY ; 
AVIATION ere 


BUILD von FUTURE JONAS HANDCRAFT (E 


IN THE: 32 FRANKFORT ST, 


GProewsog \soustry . eae 


SUCEESS « Sant EWI ane 


ot ‘this intarnatonaliyafamous oe" " ‘PRINTS & ILLUSTRATES, 
‘and. industry. re [corm PENNY POST CARDS 


raft—the ‘same ‘type you will work on 


Gfter graduatior 
‘Complete, thorough courses in Engineering, Flight, 
Mechanics, ‘Radio and Electronics, Meteorology, Airport 
Management and Operations, Instruments, Link Trainer 
‘ond Parachutes, 
Sportan’s’ 21" yeors of experience Is your ossurance of 
gatting the greatest amount of Haining in the shortest 


SPARTAN 


SCHOOL OF AERONAUTICS 
TULSA, OKLAHOMA 
MAIL COUPON TODAY 
I Spartan School af Aeronautics 
| Tulsa, Oklchoma Dept. PS-59 


| Please send me complete informa- 
tion on: Course 


j Nome___Age. 
| Street. 


‘Lei 
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me” Agency! i eer AB 


and Aviation 
Career Studies. 


St “Fae moaicon, 
sw Vari te. 


“Many of our key men owe 


Sad their success to I. C.S. training” 


C. W. JENSEN, General Superintendent 
Struthers Wells Cor 
Warren, 


tt We have five engineeri 
partments the hi 
four of them are I.C.S, men, 


ULC. has trained 33 per cent 
of our engineers and draftsmen, 


The Struthers Wells Corporation makes custom-built in- 
dustrial equipment—specializes in precision and accuracy. 
The skill and training of the Struthers Wells engineers, 
designers, craftsmen are reflected in the quality of the 
work they turn out. It’s significant that a high percentage 
of these men received their training through International 
chools. Their records of success prove 
the worth of this sound, practical training. 

‘The same opportu 
foresigh 


E85 per cent of our shop super 
visors have studied 1.C.S. 
courses. 


rrespondence S 


{012 per cent of all employees in 
int are I.C.S. students 


ity is open to you. If you have ambition, 
normal intellige can help you get 


BOX 7630-M, SCRANTON 9, PENNA. 
tout costo bieton olnse send me fall crates about the cours BEFORE whch I hae marked X: 


Business and 
‘Aondemie Courses 


bie tiny Raunt Ch Advatisng 


GB Fesimation 8 Basinen Adninitaton 


ty. Site Morhing Moore AM. oy 

roan! Poston Employed by. 

Length of Service in Som ulion rates to mambars of the Armed Forcen Entiat unde’ Gi. Bild PL 16 aporoved for World Wal Velerans. 
World War Ii ‘Candia redents send coopon la Ilernabonl Corresondence Schols Canadian Lit, Monreal, Canada. 
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LEARN 


CEO ciecrronics 


Get a Good Pay Job-or 
Start Your Own Business 


‘Want to make more money? Want to be your ow boss— 
have your own money-making business—with your farure 
aswered? Then learn Radio and Television with my proven 
two-way method (lesson instruction plus actual practice) 
thar can help you get into this great and growing business 
quicker, You learn by doing, right in your home in’spare 
time. During your training you get 10 big kits of radio pares 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly 

Since 1929 I have been training 
for success in radio, television and clectro 
Tecan help you too, take the first step wow 
by sending for my big 56-page illustrated | Al 
book that tells how you may cash in on 
radio and television's hig opportunities 
My book is Free bur it may mean your 
future suecess. Send coupon for it today 


CH. MANSFIELD, President 


TELEVISION 


in all over the world 
ics. To learn how 


ROVED 
FOR 


VETERANS 


owners who are ‘money and Rot getting: 
ila, dow to oversrich stores 

Be Fieaaad te'icarn Row to save Rell 
HTATING over-ieh mixtures, VACU: 
FATIG tn ail ears rocks and tractor. Ila 
"Eatly scaled to's few iaogsen, 


SALESMEN WANTED! Big Prostst 
particularsand sow coget yours fortmirosedog. 

1434 -'1512 W. State St, WAUWATOSA, WIS. 
TRAIN HOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


VACU- MATIC CO... 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 
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YOU NEED 
ALLEN HEAD HEX KEYS 


for the many socket screws used in 
shop equipment, tools, cars, ap- 
pliances, farm machinery, radio 
and hobbies. Get the tested best in 
Allen marked kits made by the 
rors of Allen Head S 
Have the right key when you need 
it, Allen key sets cost as little as 
75¢ at your hardware store. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 
When disorder of kidney, function perm 
matter to remain in your blood, 
eckache, theumatie 
energy, setting up nil 
‘yes, Beataches and dizsineas, Freq 


polzonous 
naging 


relief wid will help the 
ut polmonous Waste from 


Train ne 60. 92H, Soom 
streams mde ed by mombn he Saget Ast A 


EVERYTHING IN PLASTICS 
SS ot nt Puce! 


Sheets—Rods—Tubes. Cements, Dyes, 
Drills—Supplies, ete. Casting Plastic: 
thing you need. Write for Free Catalog 


FRY Limgpehbaey! coma 
7608 South Ve * 44, California 


HIGH POWER TELESCOPE 


60 POWER—ALUMINUM TUBES—LENGTH OPEN 33” 
Brings distant objects 60 times as close. Eyepiece adjustable 
fo 3 different magnifications 15x 

SOX and 80x 


$4.50 


Carving 
Every- 


ee) 


All 5 tubes made of harsened aluminum. 4 precision lenses 
Also used as powerful microscope. Directions included. Money 
tack guarantee. Only $3.50 costoai 


BROWNSCOPE CO.’ 


PAINT YOUR CAR 2 


or any other Metal or Wood Surtees — 


AMAZING NEW BRUSHLESS 
AUTO ENAMEL 
YouJUST WIPE ON 


with a POWDER PUFF 
instead of Brushing or Spraying 
——-————__ 


Just Ww 
whlon’we furmith”at'no octen, 2 

Yow gel belliane pogsy nish that 

truly acto 

ISpstnara“Guarauteed for ap years 

HL toorack, pel chip or fader it wait 
Afrections are ant ONLY 


fn hour’ to apply. Dries dust-free i an Brushless Enamel 


our ‘Comes in most 
shades, Goes over any other col Er ise 
‘auer oF enamel 


most. ro eae 99 


onthe 


Sey QUART: pach Beers 
$175 aPint-2pintsDoa2-Tone Job 


coat ie. Hetore 
SEE YOUR DEALER or ORDER DIRECT bat See'ar r 
SEND NO MONEY - Get WYPE Today! I “ by 8 0 
sivertntag Pou 


our dealer ex ou, just send us 
Heya a a PUB 3O%y i 


‘Soreness ingen 


WYPE CORP. Dept. 17 1 ST. LOUIS 4, MO. 
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FINGERPRINTING 


WAR SURPLUS BARGAINS 


ry ANI 
“The Bottom of the Surplus Barrel is in Sight” £ IDENTIFICATION 


IN YOUR OWN HOME 
IN_YOUR SPARE TIME 
make it =r to re ers tis FREE 


ng say 
Coen nthe Rae CMe DETECTION. Booklet 
Under the Private Correspondence OnRequest 


ShenieTeenad by PENNA. INSTITUTE 
inireton.  * QF CRIMINOLOGY 


nner, Director 


Philadelphia 6, Pa. 


CODE SPEE rae 


Save on CIGARETTES 
Worn. sq58 Carton of 


10 packs 


‘AERO PARTS SUPPLY, Dept. ra 


MUNICIPAL AIRPO! WousTon 17, TEXAS 


Pioneers 
wits, BENJAMIN a, 


OCI 
SEND ai Ay FOLDER OF LATEST. fhouets ‘ToDAY 
2 REAL GUN for 
A¥E“clean—eco! 


LEARN & stm. 
CARTOONING. comes 


F CARTOONING 


HOW'S YOUR OIL? sensetionai New 
FILTER METER = tetis ar a 


HUNTER & CO., 1552 E. 17% St, Cleveland 14, Ohio 


Mails coupon to National Schools in 
Loe Angeles, and fectives. Free Lesson 
Sha Book information about Raul 
‘Television ang’ Electranies training, 


Builds actual units as part of Course. 
Esra mosey doing soare time. Tpaie 


Completes Course and receives Diptoma 
I new a qualified Radio, Television 
and Erectronien Teenniclan 


wn. 
fine ts hire hele graduates 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 
Fess been mag 
Teens 

toast 
ie 


"radio, 


Radio, 


portunities experiment lessons, experimen- 
tor You receive complete, 
Broad ‘oder television lesson texts, 
Frequency 3 t Your Home Study is supervised by 
—— Bieclroniey in/many industries, in @ our stag of hughiy trained instructors 
\eteroayne usiness of your ain! Who daily teach our resident students 
scciver With Parts We Send here. Let the Free 
Notional Home Training is Practical — Bovis “Showa bee ] 
‘You receive complete standard equip- Your National Schools Course fully low tell you mi APPROVED 
ment, Including atest type High-Mu covers basic, advanced and specialized about National FOR 
‘ubes, for bullding various experi- Instruction "in all pl including Home Training | 
mental and test units. You progress basic radio principles, receivers, am= Use coupon todayi |_ VETERANS 
step by step until you build’ a com- 
plete Superhe! 


Sours to use and keep. NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. « €ST.1905 


Professional Multitester 
Included! 


‘This portable instrument (see 
right)" enables you to perform 
ical tests, make del- 


National Schools, Dept. 5-PSR (Mail in envelope 
4000 South Figueroa Street oF paste on 
Los Angeles 34, California, ‘posteard) 


Mail me PRE the book, “Your Future in Radio," 
and a sample lesson of your course. 


uments and do serv 
‘Complete with test 


Tends, 

You receive a series of special laboratory 
experiment lessons to guide your practical ex- 
fercises with your equipment. These lessons have 
‘been prepared with a special technique of illus 


wae, ace. 


trating radio principles by numerous easy-to- ABD an 
saree ae ee eee | 
Ci Check here if veteran of World War II 
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‘AMAZING NEW 


}@> Nothing like it! Only 21” overall, 
or STUBCASTER’S patented coil 

ing gives thrilling, live 5 ft. action. | 
}@D Brecks downto 14% 20 fits any tackle | 
box. Shortened arc means greater casting 
‘accuracy, maximum distance. Reduces 
bocklosh! Cost 3 or 4 in @ boat without / 
es! Brings fish right to net——_/ 
Especially adapted to pi 
fishing or trolling. Perfect supplement 
to any fisherman's equipment. 


toad check oF money 
order to 


WALTCO 
PRODUCTS 
Dept. 75-£ 
2300 W. 49th St., Chicago 9, mi. 


NEW! tonccaster...conventional type, high 
‘quality, solid steel, casting rod blade—42" long. 
‘Sensitive tip action! Fits all STUBCASTER handles— 
only $4.95. Blode and handle (52"}—$7.95. 


YOU'LL NEVER HAVE 
BUT ONE HEAD OF HAIR 


Will You Give 3 Minutes a Day 
To Take Care of It? 


Take advantage of this opportunity co learn 

more about the new electric-automatic Vita- 

brush that curns 20 minutes of tedious, tiresome 

hand brushing into just 3 minutes of restful, 

stimulating fun. Handy as anelectric razor, Vita- 

brushing does these three thingssupremely wel 

© Gets your scalp really clean, removing itch- 
ing dandruff scales, accumulations, dust. 

© Stimulates the life-giving blood supply in 
your scalp. 

© Distributes the natural oils, “polishing” the 
h making it softer, glossier, easier t0 


manage. 
Don’t delay . . . send for full information on 
how Vitabrush can help you in caring for your 
scalp and hair. Just say, "Tell me about Vita- 
brush.” No obligation. Imporcant—mail a 
penny post card NOW. 


Hershey Mfg. Co., 3716 Field Bidg., Chicago 3, Ml. 
3M PorutaR SCIENCE 


and 
epact 


BUILD 


ew YOURSELF 


Seoorens 
at 


PARAMOUNT ENGINEERING & MFG. CO. 


KALAMAZOO, MICHIGAN. 


ALL TYPES 
‘Also comping equipment 

sporting & fishing supplies & 
Low Prices! Free 244 


MOR-SAN SALES cone idioma ehy“iS'We v. 


Like eyes In the back of your head 
‘The New Saf-T-View 
Rear-View Automobile Mirror 


SIGNAL-U-MFG. CO. 
Det, 8 


Television, FM, Broadcasting, 


Servicing, Electronics, Avia 


Marine & Police Radio taught thoroughly. 72 weel 
Engincering course equivalent to 3 years’ college radi 
work. Approved Veteran Training. Catalog upon request, 


VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 vi 


WOODWORK 


comstantint MASTER MAN 


UAL 


vmnESSATIONAL! TE 
swe swoo CHRONOGRAPH 
WRIST WATCH $7.70 
WweitreN GUARANTEE 
GIVEN Handsome Leather Watchband Jf 


Tells Time ® Stop Watch ® measures 
‘SPEED © measures DISTANCE 


[7-007 Money Back Guarantee] 


(Wander Watch, Used te_ tie eaten, aigpinnes, 
‘beta ncen athe eveta- FREE iomtructiona hue 


srbp re Ses Preyer: 
ig Pa ee ee ea wy poe 
5  bapeae 


APPR 


‘buttons 


‘AL. Desosit $7.70 ‘plus tax 


DRAFTING...BUILDING 


in Chicago, Industrial Hub 


Tine-Soving 


Dey & Evening 
7 


jour training 
{ndustrial enter "hicako Bre 
nple 


Chicoge Tech in the 2 


1 YEAR + 2 YEAR 
3 YEAR courses PUCTCR or 


BUILDING Fyear and 3 
DRAFTING 
ENGINEERING 


AIR CONDITIONING 


Page CHICAGO 


ELECTRICITY aabencortaete 
aa 
rr 


50. Michigan Ave, 


rithout obligation free bool 
chnical ‘Training, 


Name Age. 


Address. 


DIRECT FROM FACTORY TO YOU 
Nationally es your bike a speedy 
streamlined at new tow cost. deat 
yf Write fr FREE LITERATURE 


SAGINAW PRODUCTS CORP. 


109 River St., Saginaw, Michigan 


DEPENDABLE GRAFT SUPPLIES 


LEATHER CRAFT @ PLASTICS @ POTTERY CRAFT 
LOCK PRINTING @ BELT CRAFT 
TEXTILE COLORS @ POWER TOOLS # WOOD BURNING 
INSTRUCTION BOOKS @ WRITE FOR CATALOG 
DWINNELL CRAFT SHOP 


Dept. P5-95 © Elm Grove, Wheeling, W. Vo. 


A 21-0 W. 46 5t., WY. 19 


BUILD A PLAN and SAVE MONEY 


Make your “dre: fe by construct 
Dream Home. It's s0. simple ‘a child 
directions. Hunk 


‘Of floor plans can be created 


Soe 
expensive mistakes when 8 5 Patty 


jaca, enable you to "e 
38 Only $575 postpaid 
ages full of helpful owe building hints. na 2% am tn, ora Ever 
io'Cops. money Bach Guarantee Hf Reterned Within 3 Om  eusmovea eaevenr, 
fe BUILD. -A-PLAN, INC., Dept. PS “1130, BROADWAY & OVER AGAIN MISTAKES 
pee es area oe re 
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MORE PAY 


through 


HOME STUDY TRAINING 


in 
SPARE TIME 


Do you want a better position—a larger sal- 
ary? They are within your reach—now. LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn- 
ings, 

"The time-saving, interesting LaSalle Prob- 
Jem Method helps you prepare at home, with- 
ut interference with your present duties. 

Simply mark on the coupon the field in 
which you desire success, and we will mail you 
a valuable book describing the opportunities in 
that field—plus “Ten Years’ Promotion in 
‘One"—a book which has helped many men. 
Let us tell you how we have started thousands 
of average men and women on the high road 
to success and more money. Check and mail 
the coupon now. 


LASALLE EXTENSION UNIVERSITY 


ondence Institution 
orn St., Dept. 583-R, Chicago 5, Ill, 


Send_me, full information regarding 
have marked—without obligation—Plus 


the course T 
"Ten Years’ 


Ft 


Age “ 


Address 


PLEASURE 


Here's How You Can Learn at Home 
in Your Spare Time to BE AN ARTIST 
Trained Artists Are Capable of Earning 
$60, $85 AND MORE A WEEK 
COMMERCIAL ART, DESIGNING, CARTOON- 
ING—all in one complete home studs course, 
‘You can become Your own boss. Many students 
carn ‘extra money “while learning ‘by Ge 
es WA. now in its 25th sccessfal 
wevteach "you step-by-step. TWO ARE 
OUTFITS: included with training. FREE 
BOOK, “art for Pleasure & Profi”—tolls 
bout our course, “instruction, what our 
graduates say. and commercial opportunl= 

fie ire bow tultion-cesy term, 


13° ai hte aia’ omar the 
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STARK’S 


‘orders from friends 
fo tna day without 
house canvassing. Dior 


Start Your Own Money-Making Business 


Clean rugs on customers’ floors—upholstery in thel 
Fooms—even painted walls—with highly eMicient elec 
trie machines which are making big money for others 
and giving them independence. Write today for com- 
plete information. It's FREE! 


Von Schrader Mfg. Co., R593, Racine, Wis. 


ton Hae yon can ect SS in als 


SEND NO MONEY ic 7 "atts! 


WIDE SENSATION !! 


Ss 


MIRACLES 
. Car Speeds O# 
Changes Direction 
Stops and Door Opens 
Comes Out 
! Car Hood Goes Up 
i Over 


OVELTY MART 59 Eost 8th Street, Dept. BLIH New York 3, N.Y 


| eg ABF T 
eC] ee 


JUMBO fic, Handy around 
‘ee 
us 


+ ORCHARDS 
= sop! 

ete" SHIPPING ROOMS: 

Great for MUNTERS, TRAPPERS, 


Gute Maite 
Without tniury “0 


i, ae 


Guaranteed by mfgr. for FULEDYEAR 


IRELIEF...0R YOUR MONEY BACK =| 


‘Web Truss. ..improved design for naturalre- 
lief a jonable price. Reputable surgical 
manufacturer, years in business, offers folder 
if you write now. Money Back Absolutely 
Guaranteed If Relief Not Satisfactory. 


WEB TRUSS CO. Dept. S-52 Hagerstown, Md. 


SUPER POWER | 


11426-6 sions ere ow anavies 34 . 
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BUILD YO 
POWER LAW 


WHY ‘AK YOUR BACK 
MOWING FIELD OR LAWN? 
WRITE FOR ‘SAVE MONEY 
SAVE TIME 


Now anyone 
can save time 
Stileage Up—save 


-. B ‘a 


‘ANSWERS YOUR QUESTIONS NEW 1949 


YoU need to kaow 


Keeps Cars Rolling by Paty = 
and Adjustments Easy! 


‘Owner aud Repair Siop. 
‘Sent on 7 Days Approval 


Plastics Supplies Catalog 
Just Oe press. Full de Lucite, rods, 
inno geo Deh ate. faa 


How to handieservice Joba. | Dept. PS5 Cleveland 3, Ole 


AUDELS 
AUTOMOBILE 


In Your Cat Filet. Save 94% On Cartridge 
Changes, GUARANTEED E-Z Installed 
‘Adapter Plates For Your Filter $3.50 Post- 
paid. Free Literature, Dealet Inquiries avited, 

R. G. ZENICK CO. 
327 NO. CALIF. ST., BURBANK, CALI 


FAVER SCHOOL OF REALESTATE ( 
NTL Kanans Clty, Mo, 


START AS | = nt 
HIGH AS $3,351 YEAR || eae oe 


Many early Examina- 
tions Expected. Pre- 
pare NOW! Veter- 
ans Get Special 
Preference! 40- 
Page Civil Serv- 
ice Book & 


Mlustrated 
Catalog | 


FREE) out of 


n: Rush to me FREE 
U.S. govern- 


FREE thing satarien Dicmaed PAWN |} 
eee te oto 
i J peo ataltyfor vieotuese | |e aN | | 
Touny Koos || DIAMOND Broxers  EBUAUToM Tox} 
SURE Name RA sn se osc | 
x Ff Address vit partes ataman stb, B70. 1, Wo 
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a ah 


SIOUX FALLS 
SURPLUS STORE 
‘SIOUX FALLS, S.D. 


Pra | /STAMI M E R? ? 


ALSO, COURSES IN WAT CLEANING AND OLOCKING 
ACTI SHOP TRAINING 
3 Rood Jobs oF a successful bus 


124 ©, 26m St 


WOULD YOU SPEND 10¢ TO LEARN 
DAN LURIE'S MUSCLE BUILDING SECEETS.? 


AN. LURIE 
Anat 
Lan MAN 


Better Built 


BARHELLS Lower Prices 


Safe Boats With aan! 
Full Length Spray Rails 


[Papel CARVING LEATHER #2 


BAIRD SCHOOL OF LEATHER CARVING « 221 monitou Ave. Monitou Springs, Colorado 
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INVENTORS 


‘When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 
——————— 


PATRICK D. BEAVERS, Registered Potent Atty. 
937 Columbian Bidg., Washington 1, D. C. 

Pleage send me full information on how 
to secure Patents & Trademark Registration. 


Pill 
F 
i 


An Invitation To 


INVENTORS 


the rar portunity for inventors, The 
primary purpose of this Exposition 
tors in the promotion of the 
public and industrial ke ‘ 

First International 
Inventors Exposition 
Spontored by the American Inventors Association 
GRAND CENTRAL PALACE 
NEW YORK CITY 
JUNE 4-11, 1949 


The International Inventors Exposition is open 
to ony inventor with an invention that hos merit 


Private inventors can exhibit at the Exposition 
‘on equol footing with commercial entrants be- 
couse the American Inventors Associotion or- 
ranged for them to join the Association and 
Present exhibits at © greatly reduced fee. 
Please send photograph of yo 

complete desc 
‘graph of yourself, to the Ex 
International Inventors Ex; 

ton Avenue, New York 17, New York. If your 
invention meets the requirements of the Com- 
mittee, application for inclusion in the Exposition 
cand complete details will be sent to you promptly. 


4D rorutar science 


Bar Bells 
5g% 


Buy Direct From Factory 
Write for free booklet 
cond price list 

INDEPENDENT IRON WORKS 
2416 East 231d Street, Dept. D 
Lor Angeles 11, Cali 


INVENTORS 


Whether an invention is patentable can be substantial 
termined by 2 search of the U. 8. Patent records. Wichout 
Obligation, write for information explaining the steps you 
‘Should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. ¢. 


PATENTS AND INVENTIONS 
FINANCED, MARKETED AND 


SEND FULL DETAILS FOR QUICK ACTION! 
19 W. 44 5 New York 18, N. Ys 


PATENTS tavern 
TRADE MARKS 
GUSTAVE MILLER 


ASSOCIATE EXAMINER 
U, SUPATENT OFFICE 1022°1020 
REGISTERED PATENT 


S0PS WARNER BLOG. send for Pee 
w “INVENTOR'S RECORD" 


TT Fp FOR INVENTORS 


HELP: 


Hundreds of  manufa 
fed ‘our nai 


Intormation, tree. 


‘Complete 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


TENTS 


AND TRADE MARKS |= 
¢€.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 


YOUR INVENTION, 
2 U.S. Potent, 


WHICH OF THESE PAcetemnity 
INTERESTS Zou MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 

luring the past fifty-two 
years’ Check the couson at CHECK, CLIP AND MAIL COUPON N 
right, add your name and ad- 5 awenicay 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Drexel at Sith Street Chicago 37 


Occupation 
araens Al 
State 


Se idepeateme | LEARN DIE and TOOL DESIGNING 


LOCATORS IN DETROIT or by Mail 
GEIGER-COUNTERS j 


caanr suanateae tivenarone ACME SCHOOL 


FISHER RESEARCH LABORATORY Inc, | SftGo'eAW™2! ino 
Pale Alte, Cat 


17 Brady 8t., Detroit 1, Mich. 


HOUSING DURING TRAINING «FREE 
‘MOST BUND: EMPLOYMENT, SERVICE UPON 
R ‘TRAINING races at SET OF watch - 
* INDIVIDUAL INSTRUCTIO! 


ENCED FACULTY «FREE PLACEMENT BONDED, GUARANTEE. OF vbhoniciiner 
SERVICE FOR PA\ 5. 

‘Send For Free 116-Page Information Pac 
WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, INC. 
Write Desk 39, 808 Ridge Avenue Pittsburgh 12, 


BIG PROFITS! 2," Goes Ome Home 


penny posteard today~Do it Now! Write today— 


“HOLLYWOOD COPPER ART STUDIOS 


4237-A Beverly 
‘Les Angeles 4, 
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erases ONDERGROUND 


INSTALL IT YOURSELF 


IN ONE EVENING 
without Damage to Lawn! 


AILEVERSPRAY tubing is solid 
Copper—all fittings solid Brass, 
fined for perfect ht, Finger 
cof pany fom mise 
io special tools 

led. No pipe, pipe c 
threading. No plumbers to pay. 
Simple Diagram makes connect- 
ing easy with small wrench. No 
upkeep. No r f 
freezing as entire system drains it- 
self AFTER EVERY USE. Can't 
ust oF for— it's in for life, Yera 
Reenter” can take EVERSPRAY 
anywhere with him ithe moves. sl FREE” Worry! 


ORDER DIRECT FROM FACTORY 


1k Euarantee. (References Dun 
‘& Bradstreet or Your Bank.) Send oame and remittance 


USER-AGENTS 
‘Get Money Back 
Everybody wants the 
EVERSPRAY when 


Ping and. qutek) 
back the cost ef your 
own EVERSPRAY. 


SALESMEN 


Tremend: 


ak 


EVERSPRAY: Ie FREE” RUSH name tous” 
EVERHOT PRODUCTS CO., Ererspray Division 
2001 Cay Dept. 78. Chicago 12, Hlinels 


| FREE BOOK tells how 
to build a house and 


Or Go into the 
Building Business 


We show you how to bi 


Get Plans for Modern House 
To see about your personal opportunity in building, send at 
‘ance for big FREE 23"pare book that tells about the famous 
ers, Home: Building 


‘nlone worth far more tha 
‘Complete Home-Buillding Course. Hundreds using 
Our methods with treat success. Now find out how vou, too. 
a success in the Home-Bulldiag Busi: 

NEW 


Name. 
Address. 
City... 
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ECTRO sano saw BRAZER 


Repairs broken sow 
out delay. P 


Tov lly guoronteed. 


19°° 
aay FLUX AND SOLDER 


your deoler or write 


The ERWOOD Company 
CRYSTAL LAKE, ILLINO 


USED BUT REBUILT IN CLEAN, GOOD CONDITION! 


ARMY SHOES $2.69 oun 


COMPLETE WITH 
SERVICE KIT OF 


Dept. 88 


ty 
station ws P'S: woe Tors Dept. 


‘SAVES YOU MANY DOLLARS ON 
ELECTRONICS, TV, RADIO & TOOLS 
‘A Fenny postear, wil bring you the 1949 
tafayette Concord catalog, pager and page 
of the feat equipment at, tmasing 
Brie, Use ning rt ned, 
[End pocket the difference. Us Fi 
Write to LAFAYETTECONCORD, Dept. KE-9 
100 St hee 901 Wao Di," 48 Fach 
‘cee? 


acini 


‘our low price 
fay for our FREE 


BUR BARBELL CO. 
5, Now Jerse) 


MAKE MONEY IN 
LANDSCAPING 


Thorough training by Internationally known 
Landscape Architect to your own 
business, improve your home or advance in 
his well, paid. Beld. Many’ ©} 

Tor FREE 


Approved "for Veterans. 
i. 
NATIONAL LANDSCAPE INSTITUTE 


Command Bigger Money! | 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and | 
LARGER PERSONAL EARNINGS. 40 years expert | 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All text material furnishe: 
payment plan, Send now for FREE BOOK— 
Executive Guidance.” It explains the course—how 

you may enroll and the many ways you may profit | 


from Law Study. Write TODAY to: 


Bait 0 witond 2800 
10/4" ong. Complete 


Mothyrout russ and upholster 
in the howe." Tatented equipinent. No 
© stop 

ity un te 


ei 
‘Quickly estalilisied., Easy terms. Send to- 
SX day'for Pree BoukietPull details 

DURACLEAN CO.,18-5PL., DEERFIELD, ILL. 


INSTANT NICKEL 
NO CURRENT OR BATTERIES USED 50 post 
: = pain 


enloum ond cap 


AGENTS J 
wanTeog 


WIGH SPEED ORI BITS 
ALL NEW Og 


fon MASONRY | 
CARPENTRY 


® The 1949 edition of the famous 
Gent "Tool Co. Catalog 

Every. workshop ‘owner 
Should have a copy. 240 pages full 
of illustrations, descriptions, and 
prices of the latest tools matic by 
Best “known “manufacturers. th 
US You pay the cost of printing 
‘We votund your, S0r. with 
1 $10.00 or more. 

livery om most tools. | 
Bind cheek or money order to- 

‘lay | 


CENTER TOOL CO., 153 Centre Street, Dept. 0, New York 13 


AIRBORNE SALES CO. 
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Low FACTORY-TO-YOU Prices 


New! MIDWEST 
TELEVEO ION 


with BIG 


Square 
incr’ SCREEN 
Offering 
122” PICTURE TUBE 
© 12 TELEVISION CHANNELS 
PICTURE-HOLD CONTROL 
Other Models Include : 
|SYMPHONY GRAND AM-FM ano. 


| A/so- ‘Sensational NEW 


| MIDWEST RADIOS 


with 


| DUAL-SPEED Phonograph 


TELEVISION 
ond 
New 1949 
MIDWEST 
RADIO. 
Catala 


FREE 
BOOK 


TELLS HOW 
TO BE AN.. 


QBecounlanl 
Salesman 
Secrelary y 
Stenogrphet 


SECURED FUTURE. 
FREE | EMPLOYMENT SERVICE 


Hill’s Extension School & Business University 7 
Se ES Syste a2 ove, | 
1 
| 
1 


lL Da Ne igs ga AT i 


EASY-TO-USE COUPON TODAY 
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rg ? ‘You can always 

depend on BANNER FIREWORKS 
togive you the most for your money. This 
year we offer you a greater Value than ever before. 


Bottle Sky Rockets, Cherry Bombs and hundreds of 
others. Plenty for a complete day and night celebration. 
But don't delay. Get your order in now while atocles are 
complete. No C.0.D's. Send certified check, Money 
Order or Bank Draft. Register the letterifyou send cash, 
BIG NEW CATALOG FREE. 

BANNER FIREWORKS MFG. CO. INC. 
446 Capistrano 


DEPT. 187 


ein Bring Crooks to twstiee Through Sclentifie 


CRIME DETECTION! | 


{or your copy including Free consultation service 
MASON TRADES PUBLICATIONS 
Madison 5: 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


as penell gun which discharges, smothering clouds 
the none vie 


‘St. Paul 4, Minn, 


Easily Obtain Greater Speed, 
Mileage, Racing Performance 
From Any Automobile! 


=| LA 


ALMQUIST ENGINEERING 


CASTING 


ENORMOUS PROFITS CASTING 


Pastiea Che 
tt "pHloc 


TUDIO Free 


ra, Ee 


ter Ei Yor parelpoat om ereey- mie 


BEARINGS vi 


Minimum order 
Bearinae $1.00 
edit 10e postage 


SANDING BELTS 
Cartorundim & Bedr-Manning 
Mininam Order $1.00 


Fa 
i 


JAY-CEE SALES CO., 4554 Grand River Ave., Detroit 8, Michigan 


can \ 
acquire — ——! 
NIGHTS AT HOME! 
LL.B. DEGREE 
LaSalle's famous Law Library—used as refer- 
ence in many Law Hbcarice and Law oftooe=- 
has enabled thousands to master Law sur- 


prisingly fast, in spare hours at home, for busl- 
ness and professional advan 


‘These 14 remarkable volu 
leading professors and lawye 
basie field of Law in conden: 
plified manner. 

‘You advance rapidly with this great library, 

ial lectures furnished. We gu 

Step-by-step with personalized Probl 
Gd of instruction .. « you learn by do 

in 


are winning ra 
public life. Mail coupon below. Ne obligation, 


LA SALLE EXTENSION UNIVERSITY 


Send me your two FRI 
‘without obligation, 
Name. 


Fluorescent 


EMERGENCY LIGHT 


‘Get res AF Tas ow Paice 


18 ey Maney Hach Geren 


New York 7, Wei. 


Light Watchman Sales Co. 
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Make $15 to $50 aDay 


skilled workman will tell. you 
fit. WINTER 


plumbing school 
“I bs. plumbers 


BE A PLUMBER sz\weexs 
Learn With Tools—Not Books 


No need ever serve an appren 
tleeship. Don't envy the ‘plumb 
rots enjoy. ‘th 
trl 
dork Bl 
reading. ete, 
Master Plumber 


Over 7,000 Successful Plumbers 


Own Your Own 
‘Bus! INESS 


"bie 

pr uittle 

her than’ tral 

ings nod a Kit" oF 
tools, 

JOURNEYMAN 

Good 
ey 
Master Plumbers 


pis 
UNIVERSAL PLUMBING "SCHOOL 
200 Nevmen Kanan Chey. Me 


your lawn and 
garden chores 


CHOREMAsTER 


ONE WHEEL 
GARDEN TRACTOR 


‘The CHOREMASTER lightens 
and speeds lawn and garden taske 
yet this rugged unit provides 
‘ausiliary power for shop tools, 
Pump, compressor =. out on a 
Job or away? from electric power 
Circular saw, power sprayer 
cultivating “tools, wagon, snow 
plow, “riding. sulky and’ other 
attachments available. Write for *(Czstitew Attachments extra 
Iterature or see your dealer. gigSy'th,,y Pn Fre 


Special Products Division 
The LODGE & SHIPLEY Co. 
816-5 Evans St., Cincinnati 4, O} 


AG rorutar science 


STOP TAPPET NOISE’ 


Install ADJUSTABLE TAPPETS 


for FORD and MERCURY V- 8's (85-100 HP) 


Johnson Adjustable Tappets _guaran- 
ice better aging performance Over 
2,000,000 ‘of these popular tappecs 
are giving quiet, trouble-free service. 


Simple and easy to install during 
valve grinding jobs. 


Nothing complicated . . . no extra 
labor involved. 


ASK YOUR SERVICE MAN 
OR NEAREST AUTOMOTIVE JOBBER TODAY 


JOHNSON PRODUCTS INC. ‘Kichigon” 


‘Michigan 


buy NOTRUSS 


until you have sent for gur FREE Book, explaining about this 
amazingly easy-to-wear device recommended by doctors. every 
where. No annoying springs, belts, straps, Will not slip. at 
work or play, Custom-built’ (by mail) to. your measurements, 
Ingenious pad gives instant added supy 
in case of extra strain. Light. Waterpro 
Leaves hips free. ‘The famous Cluthe 
brought joyous reliel to 330,000 users. Can 
help you. Write for FREE 72-page book of 
Advice and details of 60-day tral. plan 
‘Also endorsements of rateful users in your 


Mehta” Gh Sonn, Bop, Yh 
Bidoméeid, N.Je tservng' whe vopered 
foe a yeti AD 


A NEW SENSATIONAL 
AUTO SEAT COVER 


Introducing a New Sensational form Atting auto soat cover, 
ig soars, triple stitched and ne thrend 
: stent apolied for. savin 
Get the details on thie revolutionary cover. Write Today 
for complete price fst and PiRRE SAMPLES of material 
‘DEALER INQU! 


MONO of HOLLYWOOD Seen "sa 


\ LEAR cesar 
CHARACTER READING 


up to 40 buy direct 


OBERT N. LATIMER, 


Re 
206 Sr OINDIANOLA,  PROEN! 


Flooresceat Analysis, Bs 
3 Fleorescees Mineral Samples 
2G Geder for this. amazing. lamp 


Find biddew ralnet— Ureinns, Teneten 
‘Morcery. Tail your ficads with wating 
Soccer elle in many minerals is 
Tbs and oer Rowse! oe 
forgeries No soy ~ ential lamp 
teed by U.S Gov and by doctors, chemist 
Siimiowloge, foc, protenonaly 
Sede wr boflses Exciting, cfuconal 


Ultra Violet 
BLACK LIGHT 
(short weve? 
You can offord 
tepay! 
Mineralight *}* 


Howse Ac Fay paremeed Sc your 
sient fr today 


pau 
balls 


WHOLESALE PRICES « aoe TO USER 


re AMERICA S BEST WATCH VALUES 
IN 10 aS, 


15 JEWEL waist warat ITJEWEL mi a su wi CaRONOERAP 


‘our price 
only 


‘ 17 JEWEL wainc SHOCK PROOF 
Bee ate aaies DnicIMnLLY $7] so arse, I7JEWE tyes 
DIALS 


© WATER- PROOF 
ru 


AUDELS Carpenters 
and Builders Guides 
YM 4vols.s6 


ndy Cracker, Midget Fasbes Gold Comet 


Ht 
r ; 4 fe 
¢ i ne rene 
Firecrackers, 1 bower and roi 
‘Sear. FREE PUNK! | So}puild Roures are 
Order this wonderful over-974-Piece Fireworks Bargain | speetncat 
4 inet 77 
fo bud iciets and 


TODAY! Send money order, hank draft, oF certified check 


‘name and address plainly. Give name of your Express office. 
Fireworks canaot be mailed. All shipments by Express, 
FOB. at Fore Worth, 


EITM Stars and Stripes Fireworks Co. sical 
te Tie tout wontn. ty Texas 
lal MOTE REGULATIONS PROPER cent ————— 


Waercv ev aver“ Ap yp 
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Ep Soe Sarees ms Steer artnet c's 
Mame 
Aaoress 


WAR SURPLUS 


sIGarsT BARGAINS IN YEARS 


New Model 23380 inpit 27V D.C Out 


GENERAL ‘SALVAGE COMPANY 


Dept. 27. 2920 €. 37% 
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FOR ALL 
MACHINES 


$10,000 REWARD 


Earn the gnvernment bonus by locating 
irtire Ores with the 


GEIGER COUNTER 


Weight about 2 Ibs, Price only $75.00 complete, 
Enclose check to save COD. charges. 

PRECISION RADIATION INSTRUMENTS, INC. 

L101-F H. Paulin came 22, Hit. 


Write for folder 
D. W. ONAN & SONS INC. 


NEW! MINIATURE oe 
DUST MASK 


a) 


ts 


‘Su is ‘Order early . . . only $3.95 
invuawn FIREWORKS | BLUE RAPIDS, KANSAS 


“PLASTICS” 


FABRICATING MANUAL. AND CATALOGUE 
rofitable hobby. Just oui—our lat- 
Is you how to work with Plastics 
dey all needed. materials: Plexiglas 


accemories and 
Satalogue and: Handbook. 


HOUSE OF PLASTICS 
9648 Linwood Avenue Dept. MOS Detroit 6, Michigan 


WORLD'S LOWEST PRICED 


ged tl 


DOUBLE BUNK BEDS 


This price includes two (2) hardwood 
beds two (2) thick cotton mattresses 
fond two (2) fluffy feather pillows, 


TWIN BEDS 


uF parece of or 


rena sara 
a ie, re ln Matt 


2 and price as above, 
freight 10.0, Fresno, 


Size 64" x 847—Color. 
‘expreas chartes 00 this 


Pay by money order oF check 607 deposit on ©.0.D.'s 
Seder sted promptly. seb anagem 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every “Hobbyist” 


PINE WATCH CO.. Rm. 40. 29 Eldridge St., New York 2. N. Y. 
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Draw ne! 


$1000.00 in Valuable Prezes 


Ist, 2nd, and 3rd prizes . . . COMPLETE ART COURSES 
including Drawing Outfits (Value of each course $240.00); Q 
4th, $100.00; 5th, $50.00; 6th, $30.00 and 10 prizes, $10.00 each, 


Copy the girl and try for a prize! Splendid opportunities now 
for trained artists in all fields. Find out how much ability 
you really have. Mail this coupon with your drawing. 


ART INSTRUCTION, INC. 
{ Dept. 5149C, 500 South Fourth Street, Minneapolis 15, Minn. 
3 Please enter my drawing (attached) in your 
contest for May. (Please Print) 


g 
8 


Name. 


Occupation. 
f, Address 


3 Zone___County. = 
errererrrrerrrr 


$5,785.00 A Year in 


AUTO BODY and FENDER 
REPAIR 


Says a STEVINSON SCHOOL Graduote 


‘That's the possibilities of this old. established, 
Men with "know howoand aptitude: for this: Busine 
ike 10 work with tool 


Par. 


Make up to S110 weekly. If 
Youtixnte this school 


Kap busy at ‘dum. Yoni te 
FREE Intormation Gi Approved” Don't accept lent. Send check or M.O. Guoronteed. 

STEVINSON AUTO & ELEC. SCHOOL MERLCRAFT, W. Snpleweed, 2,6: J: 
2006 Main : Kansas City, Mo 


FOR ALL MAKES 
AND MODELS 


COMPLETE 
RACING 
EQUIPMENT 
CATALOG. 


© Cruises ot 45 MPH—with © 50 mil 
foster pickup thon cor 


motorcycle engine 


POWELL MANUFACTURING COMPANY P-81! (21308 dna erme 


DEPT. PS-54-9 » COMPTON, CALIF. Stineceent declor 
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YOUR GUIDE TO A SUCCESSFUL FUTURE 
Auto Mechanics Radio-Television 


Body-Fender 
Dies Mechanics [Electricity-Electronics > 
< Drafting Building Trades 


< Learn A Trade [Earn More Money > 


FILL OUT - CUT OUT - MAIL TODAY!| 


WANT TO GET AHEAD 


WAR SURPLUS Vv 


EPING BAG: A) 


may 1949 5 


© Rochester, New York, with its nation- 
ally known industries ‘and progressive 
business community, is constantly seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 
market at a minimum price,—then write 
for details to Division of Public Rela 
tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


OCHESTER, 


Where Will » 


OVERNMENT HEL 


co! 
Seeuniry 
Good P. 


It's Easy if You Use CEI Simplified Training 
& Coaching at Home in Spare Time 
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FIREWORKS 


CHINESE FIRE CRACKERS 


BALLOONS — EATEN RUBBER 
$1.00 
. 2,40 
Wholesale only. Send Remittance with Order, 


| UNITED FIREWORKS MFG. CO., IN 
Deyton 7, Ohio 


ic. 


On These 


“Be 


$3.95 
Be eatial Deomee 
, : $1.50 
BAM oistmauTina co. 


KIT, 
hand, new, ‘complete with 15 accenory $14.95 
$19.95 


$9.75 
$5.95 


$12.50 


imatai cove ‘ond 33 Yosie. 
fi 


id new, size 000, special 
E RULE, 
JO inch, value $10, special 
weatieh baROMET 
Te A, Anchor Style; 0M brass predsion 


PUBLIC SPORTS SHOPS 


115, 16th St.. Phila. 2. Pa. (Ne con's) 


AIR COMPRESSORS 


NEW LOW PRICES! 
Complete with at 


D 
| Ya H.P. $49.50 of5°%, 
Ya HAP. $55.00 ¢ 


DOLLY AUTOMATIC—EA 
USE! Piston type, 
1%" stroke. High pressure 
steel tank, 12” x 23", AC-110 
volt Capacitor Motor, Shut 
off at 602. Start 
|. Splash lubrication, “V" belt drive. 
SPECIAL! '/s H. P. AIR COMPRESSORS. Fish pressur 


Actuate UE 5 8g 50 


Ibs. Max. P (Ree. Price 
Start at 852. $127.50) 
lubricating, dust 


PARISER ELECTRIC MOTOR Co. 


lon TELEVISION Nees 


Pratien erie 
find’ Blectronicn. ‘Train st Rome’ with Pronk Bpraye 
dt ogee on ete 


RADIO BOOKS-ALL FREE! 
Saticeman will call, Write today? 


FREE! Poot hohe oe 


JIG & SABER SAW 
with TILTING TABLE 
Dea ere te 
Sak sacks “91295 


Bleed your own 
HYDRAULIC BRAKES 
Easily—Efficiently 

with @ KAR BRAKE BLEEDER 


If the hydraulic brakes on yo 
bceding, don’t pay expenate 
ily bleed 
KAR BRAKE BLEEDER. After at 
Hydraulic: sytem, py 
oper pressure 
makes of ears, inclnding G- Bl 
through 1946, and Fords. Ox 
paid, Send check or money order today. 


KAR DISTRIBUTING co 
719 Kelly Ave. tsburgh 21 


ASSEMBLE YOUR 
OWN TRAILER 


Enjoy the luxury of 
Owning one of these 
Sturdy, streamlined 
trailers. Save up to 
half the normal cost 
by assembling it yours 
self. For practically 
material costs. atone, 
you can buy the full: 
Size CUB SPORTSTER 
or CUB SR, trailer in 
Construction kit form. 
in only a few hours, 
using a screwdriver 
cus senior fy hammer and: wrench, 
‘easily assembled. Precision ‘cut, factory 
panels ‘and subsassemblies are guaranteed to ft. 
Both trailers have sleeping room for two adults 
hildren. thus they ean pay for themselves 
‘cation. Many Cub trailer owners make 
Extra money by renting their trailers Jor week-end 
‘nd vacation trips! 
The CUB SPORTSTER has a rugged all, metal body 
Bnd sil steel frame that weighs only 430 Ibs. Tt i 
12°'7" long, 6 wide, 3 in height and it adds only 
Ibs tongue weight to your car. The CUB 
SPORTSTER kit includes a galley, ice box, wheels, 
fenders and all parts except tires and tubes 


Only plus 

279.50 bax: 

Ned in either price 

plenty of room 

in pre-asse mds, drawers 

felgus, closet. Bullt-in dinette. bed. sink, 

tables give you all the 

comforts of home. The CUB SENIOR 1s 10" long 

(8 body lengths, 6 4” wide and 6” 9” in height. Tt 

steel'frame and all parts are ineluded 

except tires and tubes." Only plus, 

< 1.0.8: Los Angeles 399-00 hax 
(C.0.D. shipment till be made on either tratler 
{Pat teat $50.00 deposit accompanies order.) 


Write today for FREE illustrated folder. 
Dealer inaviries are invited 


National Trailer Stores 


Box 2353, Dept. $-59, Terminal Annex 
LOS ANGELES CALIFORNI 


AMAZING NEW HOLLYWOOD PLAN 
Yer YOU can draw GIRLS. CARS 
FRIENDS and even MAGAGT 

OVERS It's s0 simple no a 

ter what your sme. Many artists 
make more than $150.00 per week 
In advertising and cartoons, ‘Be 
Your pwn boss, draw for money 
iivikere, Our Commercial Ar 
ste “will teach you the. secrets 
from" HOLLYWOOD. Drawing 
materiale furnished. Be a suc 
cere Write ROW for free details 


Wetreose 35. cant 
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Save jalve, Sturd 
ROWBOATS, KAYAKS, DINGHIES, INBOARDS, 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 

35 SEND 25¢ (COIN) FOR CATALOGS 


ms_show all 


LU iC it PRODUCTS 


Forme pace coy Se 
TO3R-WHITTIER ST.,W.. 59, HY. 
_&, NEW 
ft &_, ATOMIC 
RACERS 
NOW READY 


54 PoPutAr sciENce 


BEFORE BUYING ANY TIRE—CONSIDER YOUR. vans 
|SAFETY—NOT JUST PRICE » BEST BRANDS, IN 


POCKET ALARM WATCH 


RADIUM HANDS & DIAL, IMPORTED SWISS MVM’ 


an, odorless. Raise any- 
where. A profitable and interesting hobby 
or business. We furnish breeders and instruc 
tions. Write today for free book. 
GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


KEY POSITIONS OPEN in industry... NOW! 


insure ® Tool Making, Drafting, Design Pi 


Allied Training Certified & Ap- 
YouR proved by American Society of BIG 
FUTURE ool Engineers. Endorsed by Io-  gugpg 


dustry. Approved For Veterans. 
ALLIED SCHOOL OF MECHANICAL TRADES, tc. 


Write for Free Literatire 


D3 
B-M MOWER CO., Box 66-PS, Blue Mound, Kans. 


SURPLUS BARGAINS 


LARGE BLOWER UNITS 
5 . 


Single exha 


‘Govt ent 450.0 


"Eke new 


DELCO CARBON PILE GENERATOR 
VOLTAGE REGULATOR (24 Volt) 
Wille, they. last 4. this hard to get 
price. "Nor 4 3 

Einps, Slightly used. 


onty $3.95 


SPECIALINE fs Sotiris 


SURE TANK ‘CLIMBING EQUIPMENT 
cy garery atu 


$2.85 


CoStar 
Used 


POLE cLinagns 
nd stems $1.95 
Theat geod 


‘BUD OR 
BUYA 


LAWN A SWEEPER 


Fier 
Trailer Liting 


Greater comfort with exclusive new 
"Heat Saver"... Finer interiors... 
Outstanding quality produced by 
. Three 
year warranty . . . Yet, Schult costs 
no more than an ordinary trailer. 


exclusive machine methods . 


FOR FREE BOOK 


SCHULT CORP., Dept 3105 Eikhart, Ind. 
In Conoda: John Inglis Co. td, Tor 


SCHULT): 


= SCHULTZ 


Member TCM 


Riedie id SE. Eee fd 


SAVE $$ DOLLARS $$ ON 
Nationally Famous 


OIL FILTER 


REPLACEMENT 
CARTRIDGES 


‘00~ai 
‘Dealer Inquiries Invited 


for 
H. B. MILBURN CO. 
11861 So, Main St. « Los Angeles 3, Calif. 


| Delta epby/i 


628. ¥ eS 3 0 
uGHT a 9tays Put: ut 2. 


Hang it, set it down, carry 
it —brilliane beam’ hits 
the spot you choose. 80- 
100 hours of light on 
6-vole battery. At hdwe., 
sport or electric stores. 
Price, less battery. $93 25 Na 


2 


ELECTRIC 
LANTERN 
DIELTA-ELECTRIC COMPANY, MARION, INDIANA 
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HARDWARE 


FAMOUS BRAND PORTA 
Ha ever Saar Tams 


Dept. PS, 480 Lexington Ave.. New York 17. N.Y. 
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|[E-Z CAR WASHER .2335:. 


E-Z CAR WASHER 


401 West 48th 51, Dept. P.S. 2, New York 19 


NEW GAS ENGINES, 


6.5 HP 
BRIGGS & STRATTON 
GAS ENGINES 


‘ORDER TODAY—LIMITED QUANTITY AVAILABLE 
SEND MONEY ORDER OR CERTIVIED CHECK 
J. J. TRUNDE 


1937 MN. Hubbard Milwaukee 12, Wisconsin 


Weed Spray Pumps 


‘Sa°page ‘Bargain 


0c" 
ES owtsr SALES co. 


2533 Indiana Kansas City, Mo. 


COOLING SYSTEM 
CONDITIONER, 


DRAWING OUTFIT op 


with Drafting courses. 

All the tools you need including fold- 

ing drawing table. With them you can 

pul your ideas en paper quickly and 

with accuracy. With training you are 

all set to master Drafting in months, 
not years—at home. 


Learn in Spare Time—At Home! 
(or at the College in Chicago) 

A few hours of pleasant home study 

every week—that's all. With Chicago 

Tech's help, you train yourself step 

by step. This tested method—devel- 

oped over 44 years of C.T.C, progress 
prepares men for good positions in 


industry. 
CHICAGO 


TECHNICAL COLLEGE 
£-226 Tech Building, 2000 South Michigan Ave. 


_Chicage 16, ttinels 


BUILD A PERMANENT ¥ 


© steany, 
© SPARE TIME OR FULL TIME 
© BE YOUR OWN BOSS 


SEND FOR 
FREE 


BOOKLET! 


SHARPEN LAWNMOWERS 
ON THE 


Time or full time—make up to $5.00 on 

No ‘experience necessary. Hundreds of 

rs In your neighborhood need shorpening. 

Ger started now and get the only shorpener thet 
de 10 fit the bed knife. Send 


THE FAT EROCE HEATH co. 
D-4, Plymouth, Ohio 


GET INTO) 


ies AFTING 
The Draftsman Plays a most 
Important Part in INDUSTRY 


Practically everything that’s built or manutactured these days 
is constructed from blue print drawings prepared by the drafts. 
man. He is the KEY man in industry. No new machines can 
be built, no bridges erected, no buildings constructed until 
the drafisman has completed his work. 
ing. is clean, interesting, professional-type work. ‘The 
paid well to start. And he has real opportunities 
for advancement (0 high-pay jobs in Engineering. ‘The tre- 
mendous production programs ahead in industry will require 
more draftsmen than ever before 
Send today for frce information. See what this training has 
done for others, what it can do for you. Simply MAIL 
COUPON TODAY in an envelope or use a penny postcard. 


MAIL COUPON NOW 
CHICAGO TECHNICAL COLLEGE 


£-226 Tech Bidg., 2000 So. Michigan Ave. Chicoge 16, ti, | 

ail me PRUE Drafting Leason th itormation eboui | 
Nees ee EU tatee at feerTat ae 

Architecture Drafting] Eleical rating | 

5 | 

| 
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H Mochine Grating © Strcrret Srotting 
' auitders” Cour 


Name a 
| Address 


Zone. . Stave. 


L heesevenpes spn vnsetinare ammenenes vets 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN 
Complete Optics! Ce 
'WE SUPPLY FULL INSTRUCTIONS 


GOVERNMENT'S 7x50 


BINOCULARS 


Save More Than 35 Rogular Cost 
METAL PARTS—Set 


inte 
AL iturdy "Binocular Gr 
Gase ts optional with each 
of 


4 tocludes all Lenses and Prisms you need for assem- 
Stine 7x 86 inoculare. ‘These aren excellent con 


orice! 11 zou buy vot Binoctlar 
Cea gee Ree AREON EE SEE tis me me 
ion 
'SETS—Conslst of 


| unmounted lenses 


ers, COByInE 
brag. Value ‘about £20. An excellent buy WE WILL IM 
FREE LLUSTRATED BOOKLET on HOW TO MARE 
Stock Se00e-N—Speed f/7.7, foc: 
bie. for pictures, 


Sooe:— Speed “af “£7774 

fume, Sultable for pictures, ete. up {0204 "x3" 4" 

Stock =8007-N— Speed of 1/0:3, focal Tenth 
Sotistaction Guaranteed 


Edmund Salvage Company ™ Sicw’ensey 


may 1949 §7 


GET YOUR COPY 
THIS AMAZING FOLDER 
‘ODAY 


TO MAKE 
BIG MONEY 
IN A BUSINESS OF | YOUR © OWN 


lo Experience or Special Ed needed. 
Talls AN’ absut the: Miracle Newe FLOGAITE the material 
with “Toor nd for this FREE folder today. 


BING PRODUCTS, road St., Boston, Mass. 
MAIL THIS coussit for FREE FOLDER 
Pr 


iR MO! 
Professionally De’ 
Amazin; 


— 
LINO-DENT 


YOU TOO CAN BUILD 


NOW ts RADIOS &S 


|HANDBOOK OF AIRPLANE 


MAINTENANCE & OPERATION 


aay self-study course and up-to-date reference manual 1n ont 
ete 1 Covera"bane prnetpies and Yunetfon, contre: 


sraft: Ony $3.00-retunded 


ay wilATIONAL AERONAUTICS COUNCIL, Inc, Do 


JIFFY CAR WASH AT HOME aay 
WITH AIR FLOW AUTO MOP > 


arith, suds—rinses = 
or—arys without streaks! 
RUBBE i 


5B roputar science 


SENSATIONAL! NEW! 
‘No Bat No Power Supply 


TALK UP TO 25 MILES 
$9.95 


WHAT MAKES IT WORK? 


Gpiay neu iG 
NEEDS COMPRESSOR 
AIR HOSE 
MOTOR 
ELECTRICITY 


Tints | Powerful 44” 


“ser aunts [ELECTRIC DRILL| 


TAKE IT ANYWHERE FOR 


© sere—at tast—is a coinpletely portable spray gun. 
Becker Spray-Gat 


ABELL DISTRIBUTING CO. 
Dept. PS 5 
4633 York Rai, Baltimore 12, Md 


RE-STRING RACKETS 
AT HOME — EARN MONEY, 
It's pleasant, profitable 
toliearn, Full line wor gua 
Stringing Toot 

Stik "Strings. Every 
Guatity 


1 803 So. Boulevard 


1 Powered Scale 
fel Rach 
the World's 
fn Pall Produ 


WRITE FOR FREE INFORMATION —TODAY! 
MODEL INDUSTRIES, INC., DEPT. 95-S 


SULLIVA\ 


COUPON TO ORDER 


igh School 


with our Exdarged str-TRAINING KIT at Home 
Many Finish in 2 Years 


No time wasted going to and from school. 
fas fasts ‘your thine and abilities. permit 

SMfexts Supplied: ‘Thousands enrail each 
Sb year-old achool. Send for FREE de- 


. Dept. 
‘at 58th St., Chicago 37, MI. 

Without obligation, please send FREE descriptive 

booklet 


may 949 59 


HARD OF HEARING 


You've Waited for This! 
HERE IT IS! 


NO RECEIVER 


BUTTON 
IN THE 


e@ The Phanto- 
mold combined 
with the Beltone Hearing Aid assures 
you of unsurpassed hearing quality for 
both tone and volume. But best of all, 
even your friends won't notice that 
you are wearing a hearing a 
‘owe it to yourself to see this newest 
hearing improvement and convince 
Gr that now for the first time 
youreally can conceal your 


MONO-PAC 


ONE-UNIT HEARING AID 


Beltone Hearing Ald Company, Dept.POS-5 
1450 West 19th St, Chicoge 6, ill. 

| settone Hearing Ald Co., Dept. POS-5 

| 1450 West 19th St, Chicago 8, II. 

! 

| 


Please tell me more about the new 
invisible PHANTOMOLD. 
| Name Fas 
Address 
LOW Aer vesnrass 


FELEETER forTOUGNEST JoRs net Just aE ay 
‘These "are ‘Genuine Waves! One “Cohivinee Vou 


TOPS IN VALUE YOPS_IN SAFETY 
lesa-16 ..” 5.34700-16' 


6.33] 


750-20 MILITARY PLY REGULAR 58.62—SUPER $11.82 
900-18 MILITARY 
[ONE QUALITY THE BEST AVAILABLE 


(WERE'S MAXIMUM QUALITY IM THESE 


en 
eer: 
: 
<o -a t 


¥-03]730-20710) F923 1100-20:13 T3.93| 
1825-2010) 1 


Unie States sod Many Olstant Pui Please hate, We've maa 
Eagan os ‘and Truck Tres. 

with Chet 
fe Money Ott 


STANDARD a4 Nn. broad St., Phila. 30, Pa. 


How One Tube of Tip-Top 
Solder Stopped the teak 
ina §080 Gallon 
Gasoline Tank! 


“About @ year ago with one tube of Tip-To» 
Liquid Solder, 1 stopped a small leak in a 5,680 
Gallon galvanized storage gosoline tank. You 
Gan guess what this would have cost to Az 
‘with a welding torch,” 


Me, RH, E., Mlonesots 


asoline pro! excep 
onal adhesive properties. 


Aether 


BO rorutae science 


wEW 700K 
MAKES (T 


EASY! 


NOW you can save up t0 
50% on household repairs 
if you follow sim 


TINKERING 
| awk TOOLS 


Only *]42 
fn ith Tools Here your bed erp bing you ned 
epee 

masonry! In a jiffy you can learn how to repai 
faucets, valves and traps, electrical appliances, how 
Li ge el otal cae ag 
Tinh ih ceria | 
Eason 

are ee hare So oar en all 
hundreds of pictures—been packed into one big. 260- 
bended of Pine bec paced ive ous Bg ae 
Fats Pog ome Des voles co sll for CNY 


SEND NO MONEY—ORDER TODAY 


Mail your order now, and pay postman on del 
ONLY'S1.49 plus shipping cost. Walter 7 days’ FREE 
TRIAL you aren't compleely satisfied, retuen Book 
and we'll gladly refund every cent. Write tot 
POPULAR SCIENCE, Dept. 68 
353 Fourth Avenue, New York 10, N. Ye 


ME PUT. YOU IN 


iG PAY BUSINESS 


OF YOUR OWN 
AT HOME—FULL OR SPARE TIME 
METALLIZED 
\BABY SHOES IN REAL METAL * BRONZE 
*GOLD * SILVER - PEARL AND GLASS 


lil INVESTMENT 
SSID FER ROR 7 wes 
Metallized baby shoes offer you the investment. NO OTHER COMPANY has: 
Setsseeluliitios bs nssperdan, ; sree ie rare 
‘Thechane to be your own bone Make = is besten on hae rg 
a ees READ THE F 


ly helping We Supply Everything 
eeunes DON'T WAIT- SEND TODAY 
B will give you and “e supplies 
= Low TAVI COMPAN' 

OMERS WAITING! 5 2111 W. Manchester 
Yen there's that many customers calif. 
walting right now for you to take 1g 0s Hs Free=iell ee abet itt 
thelr orders — get in on the oppor- 
tunlty-of your lifetime. Let me show 


= 


2111 W. Manchester Ave 
Los Angeles 44, Calif. 


MAIL ORDERS 


xncxt! BOOTS 


‘on enterprise 
os you di all depends 
|; Jen your ambition to get ahead. 
Ask for “tell-all” booklet en- 
Floor Sur- 
facing". Use coupon and en- 
@)\ close 25 cents in coin or stomps 
to cover handling. 


AMERICAN 


FLOOR SURFACING MACHINE CO. 


UNIVERSAL ENTERPRISES 


1%, Dopo on C.0.0°% + Py by Coa or Money Orter 


may 1949 BL 


Lear JEWELRY MAKING 


reaves wn WATCHMAKING” 
GREATER SECURITY ENGRAVING 


Above Average Pay. Trained Men Always in Demand. 
Day and Night Classes, Enroll any Ti 


. Write Today 
for Free Catolog and Information. 


Approved for G.l, Training 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6, MO. 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
CLAUTO MECHANICS [] WELOING—ARC ond GAs 
MACHINIST 
(REFRIGERATION =) PIANO TUNING 
i BOpy-FENDER 


ica’s Leading Practice! Schools 
z ‘Toor at ‘of Fully Equipped 


Also the following Home Study Courses 
COPLASTIC = CJREFRIGERATION —__] DIESEL 
= =CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 
Desk§E}) 460 South state St., Chicege 5, I 
Rene, snd, witht oblaaton tre information rerard 


Ing "trade. ‘checked VSpecify whether you are a 
Veteran €) or Civilian Py 


B2 rorutar science 


£00. 
ne 


Carve for Fun a 
No skill 
with Dymo 
Anyoue can make woos 
a Cievie ie copies low 


Name. 
Address, 
Cy. 


‘Albert F. Marsh, 1524 Basil Street, Mobile, Alabama 


ABOUT THE 
NEW PROFITABLE 
HOBBY INDUSTRY 


The most complete book on 
succenstul ot 


eaters 


6.95 TAK! 


BIG BARGAINS 
BANOSWITCHING TUNING TURRET made 


TNSTANTI 
ANYWHERE 


ES ALL THREE 


Fower Switching 
Role 


WALL Moet ‘Ese mopet 


TELEPHONES 


LIGHTWEIGHT 
MOTORCYCLES 


‘OMS MOST MODERN WoTOREYCLES™ 
For threading crowded traffic or parking in tight | 
spots ... for “going places” on weekends or vacation | 
...for sheer, exhilarating sport, there’s nothing like 
Indian lightweight. So safe, so easy to ride, you 
can learn in $ minutes. Amazingly economical. Get 
the facts—Send for FREE BOOKLET! 

INDIAN MOTOCYCLE Co. Psso 
Springfield, Mass. + DEALER INQUIRIES INVITED 


NET 
Cataloee tune 


pale 3 32 


ON Toots 


20T 


your 


yea.” SEWING 


MACHINE 


wife's sewing a pleasure. 
10 install. Fits ALL machines. 


7 Speed Foot Control 


<, 


+ Motor & Bracket 
AC-DC 60c. 115v. 


LUGGAGE CARRYING CASE $9.95 


ath nd, ake of yout 
oar 


CONTINENTAL SALES COMPANY 


Dept.PS4, 235 E. 59 St. New York 22, N. Y. 


Ay makes the diferen® 


LINX 


CLEAR-GLOSS VARNISH 


Yes, and what a difference! That clear, 

coat of Lin-x Clear- 
protects and beautifies 
floors, woodwork, furniture, printed lino- 
leum, boats, countless other surfaces— 
resists boiling water, sizzling cooking 
greases, alcoholic bev- 
erages. And so EASY 
touse—just brush it on! 


‘At yor pele, hardware 


as 31385 
Se oa was oem 


SOUTHWEST AERO SUPPLY B225."80.20-0'7208 


GA rorutar science 


Have THAT BOLD, VIRILE LOOK! 


OTe TRIMS ond SLIMS you 


Gently, FIRMLY restrains bulges; 

eases you into upright, perfect pos- 

ture. You look—you feel younger! 
OF quality Lastex; sturdy, 


tachable Crotch gives sonitar 
per-support. Launders like mat 


‘AN UNBEATABLE BUY 


complete paupeld SITTING 
STANDING 


IN ACTION 
wie catch. 
Count on SPORTFLEX for comfortable, contour contral 
JON'T DELAY! Send CHECK—-MONEY ORDER Today 
IMPORTANT! Plesse novaly ot ness CO. 


SPOHER Foundatione 


14 W. 17 SLL. 11, LY, 


Dept. PS, 


DECORATIVE METAL WORK 


structions, Sturdy cloth binding, 263 pages. 
Your copy will be sent postpaid. 


POPULAR SCIENCE MONTHLY—Dept. 59 
353-4th Ave. New York 10, N.Y. 


ean FOWER, MOWER KITS 


ot its Anelude. all area 
models alow 24 $20.05, fre 
TAFT MARINE WOODCRAFT 

x Minneapolis 21, Minn. 


NEW! Low-priced, lightweight 


This outstanding lightweight 
looks and performs like many 
far bigger and heavier models 
—yet it consumes less gas 


i 
| 
| 
! 
| 

RSA Panam is | 
| 
1 
L 


than any other motorcycle 
you've known...and it's built 
to rigid specifications for 
years of reliability! 


‘When 


OF a business of, 
these FIVE ESS) 


DEPT.¢ + 2610 Grand * 


‘on the course o 


Plumbing Electricity 


a 


HIGH PAY © SECURITY 


carn A TRADE 


Get ready for a well-paid, lifetime job 
jour own 
INTIAL 
Complete training under expert in- 
structors with practical ex; 
spares you to step into a, 
Job with a future and security. 


ELECTRICITY: ‘Basic lecrici 
Farge lance Repait 


PLUMBI 
Chreeding to complete tstalatons, ive pint 


NATIONAL TRADE SCHOOL 


Kansas City 8, Mo. 
‘Without obligation to me please send full information 


—-Avtometive ond Tractor Technician Drafting 
Shoe Répeiring 


PIANO 
‘own in one of seen 72 
TRADES. 


nce 


paying 


ipe cutting and 


Es: 


LT. WT. ALUMINUM 
HINGE 


HEAVY DUTY STEEL 
PIANO HINGE 


NEW 10%, x x4 
WHEEL ASSEMBLY 


7 Amazing Features 


© Telescopic Forks—just like the big 
jobs! 


‘© Hand-operated clutch, smooth, si- 

lent and hard-wearing! 

‘® Foot-operated Gear-shift—the eas- 

fest and safest way to change gear! 

@ New Righthand AMAL Twist- 

Grip throttle—for instant and swift 
mations 


@ Full-valanced mudguards—real 
weather protection! 
“eighter than others. Weighs 


‘COUPON 
TEAR IT OUT NOW! 


Please rush 


we describing the other 
er models which comprise the 
unbcany range, 

M82 


Stat — 
RICH CHILD CYCLE CO., INC. 
SOLE IMPORTERS 


| 
a ann renee ene 


HEATING ELEMENTS 


6 VOLT DOUBLE 
SHAFT MOTOR 


Eee tee niet ge 


may 1949 65, 


Lo 
7m many sien we nave RRR 


THE WORLD'S LARGEST SUPPLY 


“515,99 | New BRIGES & STRATTON MODEL "A 


‘AIR CO OXYGEN 
REGULATOR 


FILE MIX 


BB roruiar science 


AIRDRILLS | Go: $15.09 
OR MOTOR gag» 


nat, ee 
u-| | THOR *210R Model 4526\" 
REVERSIBLE AIR DRILLUg 


int loc Tapping 


$19.9 
PNEUMATIC ANGLE DRILL 
tra 


Electronic 
Gear Train o 


Classified 


Opportunities 
time — Save ave Uyponty 


ad 10 words. To be included in July 


POPULAR SCIENCE MONTHLY—351 


Classified Ads only 80¢ per word per insert 


n, payable in advance. Minimum 


issue, copy should be in our office 


by Moy 24th. July issue on sale July Ist. 
FOURTH AVE.—NEW YORK CITY 10 


“VAPO-Steamatic™ Water Injector. 
Enslly built Pinest automatic. “*Moist= 
Humiaity® aystem. Engineering trtumph— 
Geis “uo) ta ten. extra miles ‘pet fal 
remendously increases Horsepower! Elim 
in ‘Reduces 


natruetions 
‘oraer 
Tyia-i Great North= 


sway (0 Roadway Track 
‘Heads and Manifolds now 
ar! No apes 

increase “horsepower 


NEW, Gustom Styling Manual — 
(gumbo" efition!) sews” how “to. easly 
fake Jour car look. beautifully ‘eust 
Eintest,"Restyiing. “Streamlining.” Gustot 


Gir Chealow and Amateure. “Ide 
Keio. Everything 


Starter" 
$2" Almquist’ Engineer 
ine. ‘Milford 18. Peninaylvani 


6% Astounding getaway! Pree illustrated 
Ehialog’ Speedaport. GA1SAB Diversey. Chi- 
two 0 
SPE cpt ag ubder movorscootere Tor pew 
rd midget ear Bargains. Midget Mo= 
{ore Directory “Athens. Onto. 
INDIANAPOLIS Race History Book All 


Photg Technieal Dat 
‘mission, $1.00. J. Kitchen. Caro, 


“NEW Consumers Gasoline Guide Book 
Tells 15 ways save gnsoline. Describes all 
gusolines 


octane Shti-knock fuels. 72 


Dept 
eles @ Callt 


BREATHTAKING Performance! Buld 
HotsHots Soup Up Bleck Cure! Photo: 
Eraphe! Instructions! Only 

hd otl-Up Equipment List $.23, We Pay 
Freight! Hot-Rod. Box 962082. Hollywood 


Hi Galt. 
MODEL 


BeAT. 1200'80. Al 
Fado. Low Angeles 6, Cali 


Angeles 6, callf.____ | ""agicke Parta_We stock = complete line 

“HOLLYWOOD™ Motorboat Tone Muf- | of new Bulck parts uhd engines. Same day 
flere Singies. all cars, 's4.a3, Via" Duals | service on orders and nguiries, We, hip 
S170. ‘Satisfaction Quaranteed! ‘Alm= anywhere. Write today” obertagn ‘Bulcl 


Aulst' Engineering. Milford 19. Penna 
‘AUTOMOBILE Racing. Sixth Baition 

100 vilustrations, Working dr 

uliding instruc 


Gor 1003 "Wabash. Chicago 8. Ti 


CALIFORNIA Custom accessory heat 
taeaien 
jowering 


Speed” equipment 
Series. ‘New 1940 ¢ 


Tilustrated “pages. jam-pack 


faloriation for"fana drivers. {omig sccemeries—aie_ Eastern “Auto Sup- 
poste oy ply, Sais South Grand Los Ant 
Bepartment a Cincianat! 27, Sho Eat 

"SPEED Directory"—Lists all Speed — PAMOUS Car catalog reprinia_100) 
Equipment Hotrod Racitg Paris ‘Sup- allarttomeo. {nda “erat Volksvagen, 
pier Manuiacturert "Dealers 9 inh Maserati Racing and “new 
Brops. Custom Builders." Whotealer iotp ‘rear-engined Iaotta-Fr 
acing Associations. ‘Hotrod Clu Rove Silver" Wraith 
Up. ta, 30" Complete, mone Supercharge 


‘buyer's Guide” fncluding 


TEW Racing Book: Sage anne 
comple ‘United States automobile 
Facing history. tliustrated.- 400 postpaid 
Glymer. ‘Dept Basie, 126880. Alvarado. | 
Lon Angeles 6. Gali. 


“SPEED, & Power" Handbook—Very Tat- | 
feet methods! Bulld your own Dual Rani 
folas. “Superchargers: Water Injectors. Hl- 
Compression Heads ‘Saving 
many dol 

tion.” dynamic ‘power tne 
Sreatee from any fautomabite) Build fast 
Stock sCarsl. Calitornin Roadsters! Hot 
oda! Gi 


AUTOMOBILE Racing Book. Fifth edi 


tlon-revised. Tells how to bulld dirt tracks 
Bodies 


_ SRSTOMENE you; tal Ausiaat Ga 
fora "restyllig” piang) eajore! | Working 
Sketches specific "model changes, 
prehensive? completet 130 toga 

finest. of refund! "8 
dons. Box 723-BC- Are 


| DUALTONE Crystalline packed Callfor- 
gk Mulers for all automobiles” Calfornig 


‘Model ‘Revising! 
‘Streamlining! Customizing! —#1 98 com: 
plete, Newhouse Automotive Industries. | 
Sa0s-Az East Beverly. Los “Angeles 23 


SPEED qFautomeng Ba “Califor 
ove 


DIRECTIONAL Blinkers, cheaply mage 
qly installed) Complete instructions 38e 
Muller. Box “Zi. ‘Packanack Lake. NJ 


14 
information ail maxes, 332° 
$5.80," Ciymer. Dept. 8-01 


rarado. Los. Angeles 6. Calf 


Set’ power Dual Intake Manivolae 
tha Mereury (up ta 1840 only) 484 


Mediate delivery, Write for deseripitte It 
erature ot other Mot-ftod_supplien. Gertie 
Req Welding Co. "Dent! de, Taylor 


St Louis oar 
PSTOLLYWOOD Riper Dives 2.05 Fen 


er Skirts $14.63, Send 25"! Balance COD 
ational, “t3t-a" West 


AMASING atv. "Deched OT _Dr 
Pit” reduces neld corrosion. Saves your 
motor. ‘Does away with up to 90". of ens 
Eine wear. Protects vital pacts 


acts 


Engines and ‘Threshing -equipment. 103 
different makes Steam Engines shows, Bee 
Ease Advance. eves. umley. Avery. 
Westinghouse. others, from 1856 to. 1929, 

‘historical, educational book of 


HOT Rod Book. New, revised. 1946. 1947 
104g" speed. record’ eats photos.” descrip 
lone. ""Si.s0 postpaid. "Clymer. Dept. 
Bony, ‘1068 Sor Alvarado, Low’ angeles 


‘BARRONS Guaraniced Fa 
35. Barrons Stop Leak isc" Barrons Clean 
Post "Battery Washers. Stops Carrosion 
35c_ pair. Westnor Sales, Bor 38 
Seuentuck, Conn. 
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POPULAR SCIENCE OPPORTUNITIES 


“WATER Injection". Pree descriptive 
lugtAtive illotmatton, Neher Industries. 
Verne 6. Gall 


CHEVROLET Parts, Scarce motor, 
geet tet partes Grossman Chere, 
Minneapolis. Mintesoia. 


“SPEED & Mileage” Manual—(New. re- 
vised!) Easily obtain sreater speed. mlle- 
ag [nein erformance Igery aay, auto~ 

‘Famous uthentic book show sim~ 


Liat? seed Catuorgen! Beautiful Ble 
orial Supplement" Folios! Photographs! 
Sagrams? Complete Data’ Every 


Work 
Thine fides" tSavafaction " Quaragteed) 
‘Aimdust Brigineering’ Milford 79. Pent 


“HOTROD Book”—Just Published) Lat~ 
fest speed data for all cars? Shows how te 
‘haily construct Your ovn speed 

he 1g MCP 


Hoiiwood 


cones 
SPR car eat ate 
Bia, apes bites We See 
Be Sei Ei 
ee %h 


Cons 
Ferrine 
Drawer 


2_AUTO SUPPLIES & aoe PMENT 
TAOTO paris for all _wutos wad tracks. 
‘Trans. motors, differentials. fenders, car 

‘Parts Security Autonnd 
1923-P8. Grace. Chicato 13. 


‘Avent 


‘catur, thinole 


GIDE-Rive, makes night ariving a 
pleasure! Atiaches. instantly —any winds 
Shield! #1.00 postpaid Gide-fite Sales. 13, 
Gondier St. Jersey Cy 683. 

BELLS. Solid brass, two chimes. no Wii 
ing. $8.50. Detalls free Bermuda Auto 
Bilis. B-15. 10 Concord Street. West Hart= 
ford’ Conn 

ELIMINATE. Seal Grit, Testa War 
pets. Plags. in -Teansmiecio 
Hols. Crankcases Car Sets $1.95, Tractor 
Sets $1.30. Specify Make Pree Literature 
Sacques. Rumson. XJ. 

FOR Sale: New 3 Ton Hein-Werner 
ydzaulie Jacks, $8.99 each, 3 Ton, $10 63 

‘Auto Parts, Kankakee. Tit 
SeinTS pie ‘ubeaps—tmullers. and all 
prices. C.O.D. Latest cat 
wore 386 Behe “Tone Staffer Shop. 1230 
Hobinson. City. Okie 
“oir 


auminates fumes, Pree folder. Write Met= 
Siar Co USA Wet 0 tfegond Beach, 


os ace ee 
ee dian Motorcycle Sales, ‘Kansas 
Etnies 

Seen EST EG 
ae ae Ra 
sated is 

Sere ee 
Whiser motorbikes.” Cushman motor~ 
Se rue i 

2s 


MOTORISTS save gasoline by Vaca 
spating overricn “mics, Fite ait care 


sg, Particulars. wre Vacumatie 
Dept. i500. "Wi wi 

PISTONS, 

Sheets, ‘Lawndale 


ah 


‘Scopters. bieyele. engines, 120 
‘ime’ tor catalog: Chimer 
1908", "Atvarado,' Loe” An 


HARD-To-Get Auto Body parte? We 
gupply! Miler" auto Parte Service, 192 


Wy Neediex” Save Gasoline. 
Write for Pree Trial! Give Sake Car-and 
Garbtetor: Newer inattrien, a Verae 6 


"Toller Paper For OW Filter Car> 
See Ad of Page 38 ____ 


TARANTEED ie eda, Radiators, Hes 
ava $25.00. Fore ve 


Bente nalrey Snag 
onmpany, Dept PSs, sent Belmar, 
Bt Louis 


‘OVERHAUL your engine, jow as $6.85, 
quality rings” ait gaskets. ete Save 50°C 
tha tore, Mechanics Make Extra Profits. 
Sitalo Toe Guaranteed Auto Parts, P.O. 
Box" 82: Weitingvon. Ono. 


POPULAR SCIENCE 


NEW motorcycle Jackets of urdy black 
| aera cai for. $348 


greryunere, 
Sample “ise. "Motorcycle “News,” S4aiet 
3 AVIATION 

JET Eaaine: 


9h. requires uly 


‘Ave. St 
PROPELLERS 2-3 Blade, for sleds, ali= 


gzivebonls, Catala. standard Aero rate 
Box 362, Fe, Worth, Te 


7 ELECTRICAL SUPPLIES 
‘© EQUIPMENT 


BUY Lamp Paris Wholesale, Parte you 
‘peed for building.” repairing. or ateem= 
Ble, Saver seoney ot iatne or small at 
6 “Fr ‘South ‘Beepiainen 


30. 
TREE Wholesale Catalog, Elecite Mo. 
toed Aur Compresoors. Variety of uses 
Sound arms, homes, sthall plants Mase 
Gompressor C5. 5 Hamilton Street 


feraire 

Kewark 28-3, 

FREE Catal  eaere, wee 
up Freezers 


Moto 


“NEW Kohler Power Unit; 1900 waite 60 
gyelen, 110 volts, Autotatic, Bell” $488.00, 
“$o00.00" “Hoage Hadioolectric. Ashita: 


“AMPERE Continuous duty welentam 
oplaters! Write. Lect‘alabs, 


ELECTRIC Pencil: Eneraves all Metals 
fg... 1051-6" Springhela, 
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WATTHOUR Meters. reconditioned. cal- 


HOME Lathe owners—Build your own 
attachments. Send for picture sample of 
fork and list of blueprints. Cut gears 
Fatoueis. etc. Make neat screws easy way. 
‘he “Home “Shop. 413A ‘Haymond Ave 
Glendale 1, Calif 


15_ ENGINES, MOTORS, ETC. 
~ WINDING Data: sting 225 motors ane 
5 285, Uazee haze og” afore 
Box 31" Kansns Clty 3 

WELDING Generators 


ed 


oe SES RSE aS 

| Ae Ba is hg 
wed es ia aaah ect 

jarts—Pittings—Ghades—Wrona | SURPLUS Machinery tools etc, Rush | , “BUILD-Ur-Oun™ Drive Welder. 

2 ay ee | Se Ee Oe] ae ae Ae 


8 WELDING, SOLDERING, PLATIN 


FIRE extinguishers. 15-1B 6-0-8 $42.90 
Dowonkes. 98-5 Vermout. Newark 6.N-3 


Pigs Ca arr 


WONDER Drill Sharpener. Successful 
yecision eripding sitmplitied. $1.85. Ellery 
yompeon. Wonder. Oregot 
CARPENTERS. Awkward ripping opera 
tions made easy with any power had saw 
Free ‘Literature’ Portarip-aid. Martin 


Michigan, 
POWER tals equipment wholesale 
prices, Free Bulletin Homecrafters Co- 

Sberative. Grand Rapids €.-Michiean. 


“SLATING sulpment vapelion and chem 
{etla for — Bitter etc, Ramee 


GELDING Wrilning pare, OE os 

Beat $3. Pree cataion. 
weld: Box Baba, fos Onis 

eters be 

Hobart Welder "plus nuto cage “sat 

$530" Instruction ree, ‘Write Hobartweld 

Hox p-s03, ‘Troy. Obi. 


m BATTERIES, 


GENERATORS, ETC. 


Eroton Pails 2. New York. 
BOATS: OUTBOARD 
MOTORS, ETC 


eect ate 
ee ee hs 


aa eT TS 
Ay 
Pie 
Se we ee 
Morris Welding Service asda State. Behe: 
Piao SE SSSTE 
sa 


Beitichiean Oe 

RADIATOR Repaiing Boges_ Supplies 
equipment, Guuolite Foreh, Write 12° cir: 
cular, Curiman_Mfg._Co.._Maryville. Mo, 
‘OXY-Aceiyiene “Deinurrage tree Linde 
cylinders. Purox apparatus. Oxweld supe 
lee. ‘Metalmanter outfits.” Miler. electric 
hobby Welders, approved fie extinguishers 
Hren’ilterature, Aa Welding Supply, Ge 
Dept, B. 0100 So" Ada st i: 


MACHINERY, TOOLS, SUPPLIES 


Stokes Marine "Suppl 
Sater" sch, 


FULL size cut to shal 


Riustrated Suit 
“How to Bula 
81:00, “Polyiwog Houseboat 
land Boat ‘Blueprint Co. 
land. Otis. 


“BOAT plats, kite—Hardware—Conver- 
siguePiswood—See’ Marine Mart display 


it dinghy KI complete with 
all bardware. Marine Plywood. $45, Free 
Rterature ideal. 31a West 19 Street, New 


York 1. KY. 


‘egSAYAK Goonttuctign Ris, Taghtwel 
gurane! Seaworthy | Sheedy eopoweal! 
‘Dedham ‘Dedham. 


‘Over, 300 design Ranp-To- 
pute "uibeaidy ‘Sailboats, Runabout 
Crulsers. Geu Pree Catalog. now. 
Storer Peatinc ‘72 ‘Madison Avenue. 
New York 22. 8. 


‘DRILL GRINDER for twist Grills 5295, 
‘See nab al 


Banal 2, New dere 


iil 
$i. Some 
Saves, art 


TRBOARD HalkOulboard Hanatoas 
Hydroplanes, Huating, Gshing boats. Cat 
Tog ive. Muebl Boats: Le Sueur. Mint, 


peKNOOK Dow Boat Kite. Outbnars. Tax 
boards,” Sail a 


rae 
eae Bisa tte 


MARINE conversions for Ford and Jeep 
ie. Hebtan, Mastulac.| 


Your euatse: plus Hobart 
00. Free het iruction book. Write Hobart. 
Selg.hes s309. “Fray Sh. 
MOTORS! 1s HP DC co 

alte. Hiatt speed 


ce 
Show 232.00" Siow gi5.00 each ar 3 or 

Hoo. ‘With’ rorwara ana Severse. stitch 
$s 80. 3 aor Bo, 


Rochester 3." New 


“Quiney- Tih 

surplus list_ in The country 

iydrautics. Airerait. Guagets 
‘Washington 


MOTORS. Ss bE je REM Gps 


180 RPA $16'30 
hoberis "732 tation Forest: Park te 1 


HOTTEST 
iectronies. 
Dick Rose Everett. 


AMERICAN POLICE JIU JITSU 


House, ox 40ea. Wall Statloit NAN 
1 BODY-BUT 


HANDBALANGING and acrobatics 


atin Wale Wower, Wie Wine, Rats 
Shun. Nichia 

ACROBATS! SuieneTy Weal Tee 
athe rile: EOE Knol *Pevaunee 
wiecot 

es Pn oe 

BSN Go Readtin a 


(THEE Cotaloe Barbells Nae guar 

. ‘ind “up, Enciose 100° pos 

leat, Ban Lure part Company. 1988 
Rccktngy Parkway Drookiin, 


1 RRORTING GOOPS, GUE, 


FISHING TACKLE, ANCHERY 


Ts, PAGES ani 
[alld PAGES “antique 


FREE Bargain Catalog! Wee Kleine 
sporting Goods. Department 6. Chica 

5.000, BARGAINS, ‘firearms. binoculars. 
ar relics. catalog. 40e. smith Museu 
‘Rebnemede 


ao etay BE RIGS | ate ae haa 
fecessary. Gave 2/3 Cosi. Rowbvats to | ment er aatalot ins. 
rad fe | Baked oc Bee ae 

ant | Grulvere, lustrated Onisiog 3c: Midst | Writer, Giied bo, wists: Chicars 
TRE. new Spring Catalogo Sunt 


‘ollars, "66.95, ‘pindie ES 
Sillow piock42.'s258° WH, Bart Come: 
any, Box 356, ‘fuekahoe. N.Y. 


ishing’ tackle, “Athletic goods, ‘Camping 
Squipment. carierns, Westera goods. Write 
‘Shey "Anderson's Sportiae Goode Co. Tab 
"Grane. Oxiahoma City. Okla, 
‘SURPLUS Campity Supplies. bargalne 
Pree Cataloe. Be Mebans, Cudtgerie 


10 oo 
Poe #398, Aruseumn, Wenone 
2. il, 
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Make money at 


| ¢,85000 FROM half acre growing Ginseng 


asimutition new being imported, made by | howe.” Booklet "taylor. Box grap bought. Particuiare loc." -Associated 
fxpert Sweaigh craftsmen’ (or al! oreigh | Hapetatle “Gores Growers. 1169 Corydon. Winnipeg. Canad 
ype. ee, Feagonable. Write. for |" LOVELY Golden Great Dangs Colm | SENSATIONAL! It's easy to earn DIE 
Hise, catalog. “Ashton Company. Seventh | panion. Guard. Sidney Baucom. Salt Lake | moues with your own profitable pusiness 
Broadway. Las Aneeles. Bites Utah. Enrn $10.00 to $50.00 a day Make lamps 


‘SHUR-Ketch fish Ture for bars 
blue Hl erappies, wou'lt get results ‘ith 
Shnsietcn! ous "for $5 postnatal! 
i Weber, Reading Street. Sat 
Sanit" allt 


Hamroas. Carcrigaes, 
Hinata Catalog 3. Hedke, Wenona 38 


‘AMMUNITION — Mauses —Mannlicher. 
ormn, Bullets "niles Shouguns,. Write 

roe Catalog. ‘Seventh 
Brondway. You Angeles 4a Gall 
TENTS. war surplus, all sizes’ cots 
hattmocka, fcumpink,ulpiment canvas 
Sirsa an HO Sou Avenue, Lone Llaed 


0 FIELD, GLASSES, 


TELESCOPES, ETC, 


TELESCOPES, inoculate, Mleroncopee 
ble bargain ata Deoungeove 
Gombany i'wes 4sth Street New York. 
“TERRIFIC” Bargains — Goverament 
fpurnlus Telescopes. Binoculars, Send $1.00 
for id’ plece Hobbyist Lens’ Set. Cont 


Taeniving and reduelng lenies, “Send 
anip for “Hargain’ ist.“ aegers 
08 osth_Ave.. Orone Park 16. N.Y" 


‘teroscape 
tien! Co. Loe Atte 
IT) 10 dy Fetund 


REFLECTING Tele 
rastempbied, GOX. $38,00, 
fervatory’| clearness 

‘Seymeope_ afa: Fifth A 


= compe: 
jdaranteed Ob- 


lescoe easily 
fhatraetions 
$4.00; 100% 
"36,00, ‘Puit power. ‘cear 
Uision ‘guaranteed. tastructions aloe. 10. 
Butolk'etence Service. Manorville. 8 


RABBITS! For tasty Food and Profs 
Write for mformation ang Free iiustrated 
Booklet. Dr. Frank Baddour. Lebanon & 


| 

Bi homa, Genta ivucated outer eaehee 
| Seater rtd enchants 
Biaiy sat SOU" aloe cana “Beet 
Bi0'aS “south messing eke EL 


HOBBY Catalog Toe. Repive Bolietp | 


Se. Hamaters 427 pair: white mice $3.50 
owen. 31 pair, alligator $230: Chame. 
eon 330: European tard ise. Quivira 


Sbectalties. Topeka. Kansas. 

2 FROG RAISING 

{FROG-BAISING New “book explains 
‘Dee 


gveryiiing! Broel. 1035, Mariborous! 
froit 15. Michiean, 


FARMS, 
OTHER REAL ESTATE 
‘OZARK Lands for Al es. Actual 


_ sa describing 
{pical arm ‘opportunities, Specify ‘whic 
ste a, aw “Y20 Northern’ Pacite 
Ry. Si. 

“1G tint Parr —Mancien Wate? 
Frontage Properties. Pree descripilvg fold 
fra'bricgeSolendld Goortunitien, Wash 


“ELVE Actes near 10m $300.00, $10.00 
gown.” ioe moninly, RW. Stewart 


cL ema ae reartet 
oA Na aaa is et 


Taagnitiention 815,00" “Full 
Histon ‘ueaniegd: SuiTolk Setence Service 
Manotlie 8 
NOCULARS New ois 0.00; 830 
90:00:00 $4000" Plus Tax. Stoney. Back 
Pitaranice Bushnell tmporters, 612°, Las 
fayette. fn angeles 8 
WERFUL, Astronomical Telescope 
Equatorial Mounting: ‘Two Evepicres 
Bib4o°binhm Opticals cab 4ai3 iors 
‘Avent Cleveland. Ohio. 
“ASTRONOMICAL Telescopes binowiiary 
mitroncopes, Bought sold repaired. Book 
Liste ioc’ asmunsensfeecce, “Amsterdam: 
Rew’ yore 
TTRRREPTO™ Binoculag Tareain_ Cig 
elm Zeiss design. ‘Bauals finest, New 


Thanifactured occupied’ Japan under 
Sipervision "American Eli 
Sui 


Experts 
1900 pis 20°" federal tax, Leather 
eluded Free 10-day. money-back 

deposit on COD's. Gamer= 
Dept) P45. 2608 Eastern Avene, 
Baltimore 24. Ma. 


3_DOGS, BIRDS, PETS, RABBITS 


5250 MONTHLY, Raising Angora Rab- 
pie. lparculars free White's Rabbiy. 


ARGORAS, “Giant Chinchilan White 


S,SOLDEN, Hamsters—Feeding Housing 
Breeding’ feline’ 10’ Pace Mitseogsaphed 
Pollo, 286, Oregon Hamatery. Portland 1b 
Srevox 


FLORIDA Garden Fata a oa 
$503. payable $19, mont ig toca 


Mtarvelgus year-round ‘climate 
ary. Grow’ voqeiabies irtis ert 
sfapes. pecans. tung Mute. etc. Low bul 
fig? conte Electricity, Make good. mon 

Falstne Brotlers. Wonderful Thunt= 
ie ching. Write Soday for full infor 
Ration. Owen Ashton” Wood, Box’ €73 
Houston. Texas 


t_POULTRY AND SUPPLIES 


oF inatiute, Dent. 3, 


reas National Tur 

Golumbas. Keneas. 
‘MARE 

vryers the 

nused farm 

boatlet, National Brot 

2 Versailien. Missour! 


32 PROFFFABLE OCCUPATIONS 
-§0,00 WRERLY. Made erowine muih: 
Dried 


jer Institute. Dept 


NO sell 2. a, "AES 
amasing Pree, “Parkway 
fuga Dept. gaia We North Ave- 


Bue “Baltimore ¥2."hearyhand 


‘Sens 


RAISE Haigsiers—prontable, Breeders 
$5.00 spe a8 30 io” Instructions “ree 
dghn Mobertéon. 171 Lambert St. Mobile. 


‘Aaberia 


70 rorutar science 


lock Fepalring, 
Linetrated book 
36:'New York City. 


Aiterafts, $24-30 Bast 14: New York 2.6. ¥ 
SELL Auto Seat Covers at factory prices 
Every car owner w prospect bis” profits 
Write, National Process. en ane 
¥ jempstead. Li 


MAKE imoney_with hanslers” New Tiny 
quisal. asily raised ‘at homie, Write for 
Setaile, Hudson’ Hamstery: 
ans. 


“WHOLESALE Prices —Eleetricnl “Avpll= 
ances “Hamios, Mewelig.Lusgate, vete 
Grown, PO. Box Bou mi 


Gre bit 
MUSHROOMS Grown 

ext $2.00, Gordons. 553 William "Winn: 

‘Manitoba 

EXTHA cash taking Mawarine subscrl 
Mons, Wholesale price list #12 Pree. Gen: 
‘gral Circulation Go. ne., 1011 Chestnut 
St phtia. 7 Pa 


‘Newfoundland 


‘$46 FROM Square Foot Pivwood Jie 
ga necemary “Write, Woodarta,  X-4l 
Briagewater. Sasn, 


reeile. arta ootlets subuerp= 
seta a ibe, “rerun 
feerone's. 863 First Ave, New York 

Tinew 
Be Five 91091 


‘USED Correspondence Couracn and 
oH 


Books bot fi rented and exchanned 
Estaine ‘tee Mountatn, Plaga 
nba 


~QUIGK profits taking magazine aub> 
schiptions. ‘handling areeting cards, G: 
Sell’ Publisners Service. ‘Wertheld.-N. J. 
‘BOOKHUNTERS) Ail Subjects, Bend 
| wate! Jater Rook, Service,” Gore ‘East 
CEREALS. rita Picton’ —Sgmpie1,60 
be (Refunded), ‘Stone. Lunen- 


{ RARE. unusual adult books Gatalow 
250. “refunded first “order. "Bruce Books 

Box 713-P- station. NOY. 3 
‘BACK umber “magazines reasonable 
Reetmor. 340 Bast 9th New York. N.Y 
rigon Booklets, Adult Humor 
fe you like Ie: ‘ben for” $4.00 
E. Box 3353, Mercian 

‘4. Il, 


MEN. 
Bielar Sater Dent. 
se Mart. Chicago 


ADULTS, Only, “Dating Books” Rice 
Uterature. Home Pix. 1674 Brondway. New 


Yor 19, 


‘Novelties Hus 
30 "$1.00, 
1092-84." chureh 


a comie boa 
jetta ney ite" for Kath 2o a> 
Es Bez Soa. “chucnas 
SPRUTH Abou} “Sel-Hypaosis "This 
Feveals “facta! $1.00. Hampton, 


ootier 
2eiT-B Westerly Terrace, Los Angeles (20), 
Caifornia. 


NATIONAL Geographic Magazines 1830- 
o ue. Periodical Service. Box 


calit 
EXPLANATION of Atomic Hombis Asx 

jonushlsg Farce. Read Caraviiating, ABS 

temic Bom 

‘icone. Willara-Predertex Press. 313 West 

| 35 Sifeeu""New York 1. 


35 MAGIO TRICKS, PUZZLES, PTC. 


IOTANS Gauiblers”_ socteia 
ed Caren, Dice Puncioarde iat Max 
‘Ge. Book "Go Box 8tl 


“TICHING, “Sneed 
Qiher’ Tricks. and 
SHoats, Philadelphia 


TA WENTRILLO,” Proteseigpal Vou 
win Instrument and Catalog 252. Box 
S120. "Philadelphia 


mah Sate 

eta oa 

SORES Reig Im 
ee ee ee 


float Ble Sat Hee nk Bana 
CSS Ee 
iat Co. Seva Son. ee, 


aoe ‘Bierling basic: sche 

ROS FRICIES, ee 1909 sain. Ged, 1 
for Bouttan famous Gatalon showing. best 
{8 good tn 


LEARN magic, 
engine Write for 
Boch. ie Cro ain 

"iyieks, 
Finest 


YAMAZING ‘Frigg Disappearing Warch. 
eriously from. open hand: 


35: beinayianis 
“Books. 


‘Joke, 
Test ioc. Helinke Bales, S131 
ieago 30. Tilinol, 


satan olen eka 
Nortifbearborn. Ohicago 


MAGI. Tricks, 
Be 
ch 


curds 


(ecajonal tage 
reland, Pv 


FOUND stamps containing thousands 
$2.00, Egngacre Shon. 100e West ind, 


MBER, iran Commenorgiive Calleqion: 
Many Colorful tesues, 


Reyes. 193-% Willam She YO 
a 


a TA Bork 

Se tp appl 

Hageock, 

‘PREE! Liberia Triangle Airmail Sc 
‘263 


Approvals. Greenvood, ‘Meridian, 
‘SMant Beach. Florian. 


SPEALER'S Winlesale Catal 
Franksco. 
tana. 


Fl 


2th 


oette 


STAMP COLLECTING 


S051 Queensbury. 


FREE! United States Slampe nearly 100 
apagecld fen apalcants Uo. Appravatn 
jakonda, 140-F Nassau. New York Cty 1 
200 DIFFERENT Stamps 3 to. Approval 
Buyers, Littieton  Stampeo, ‘Litietan ta, 
Rew Hampshire 
‘WOW $10.00 Worth Of Pun_i0cl What 
ag trewure hunt! 


Samentovin, New York, 
$4345 Uniied aves stamps 
ioaMoca' Natsu’ Rew York Gig 


we Approval applleatte ouly, "Fort 
royal appticasits only. Fort 
‘Sranee°siamnp Company. Albany 1 


Garsea Anne. Anse others al se ap 


‘Capital Stamp “Co..” Dept. 
"Are. 


“pF rie, Woah lesipatog Maer Gu 
‘he Hall Magic. Sa3 Jona Re, De- 


SM 25 Lesaon, Coat gO. 
fers, AUDUFa. Ne 


"PREE Calalonve Magic Jick & Noyel= 
Tarainie Sales, 4000 5. baramie Ave~ 
Ise, Galgage 26. ilinois 


‘ot 
Sourge $1.00. Money 
fer, Box. 1364, Baston 4. 


‘BOOMERANG. 
00 
Bloomdeta town. 


7 COIN COLLECTING 


erviee 
fata Com 
"U.S. coins lowest, b 


Pitti oct 
PREE— 


woRLy’s 


128-PAGE United States 
sustentious, Toe. 
Se Big. Boston. 


aris & Gos ao ahase 


Tareest Stamp (7% x, 14 
cee leet 


a ba 


FREE! Complete Balkan aviation oct 
ih approve edt 18 i 


FREE! Tiny Chi 

Approvals, Seutinole, Leeds 10; AIX. 
FREE! Negro Triangle, Turks Inlands 
i Gulbea, Palestine: 
‘Chart, Ship. Bea 
‘on: oake'siaunpe, Freudian, vote 
Free for 3¢ postare, 
‘Approvals ‘rowise ‘Stampeo, “Washing: 


First “American stamp, 
Sevat"gane.Cotaanting einiand, aid 
50" Dideerenit “Others—ali_ ‘Se. Approval 
‘Grafeon ‘Stamps, Siherman, ‘Fesae 


“Stamp, “Catalogues. Odd 
‘Stamps, Santa Aba. California: 


“SIX Triangles Se! Auk for new type ap= 
ovals. Bob Harris, 1308, 10 
EiPaso 4: Texas 


‘Brande, 


Postage, “Paramount 


STAMPS 100 Years a seating 
ghouia eve at Jeast 


el ioc Keely tate wether aoprovals 
halt coil of 0's" gr oreien camps of 
Rvetine Depo Sas” Rew ork 40, No. 
2 DIFFERENT. slay oe. ¥, Tuas 
Wakeman Ave. Newark ¢. NJ. 


SE FORLDWIDE Duero: 305-350) OS 
sor. fe ‘oo : 
398; L00e- 3128; Bone F302 So00-—si8o. 
<p.35 000 Diflerent Stamps 2c Each? Gordan 
pavisos. Bex 101oh, Mannehieser- Ne, 
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xAMTG to cystine 
petit te Sisal 
Saat ese, REPRE LEE 
ae ee 


‘Over 40 years Old 5¢ Approvals’| 
scotty aiagie be Lexington. Sass 


50,000 STAMP Grabbags 25< ge, n= 
ereon 630 Singaman, Pa 


FREE! 30 stamps. Je postage brings 
yours. Sibley. Mendos. Mam 
$1.00. $200. $5.00 Unitea Sisies Pree 


BASS Se Ingram 257 ready an 
wating fot" you ie Book whe tele al 
the fest im nen and sea ‘camera 


Dany Tainaga 2 Pa. 


Sr ain Dice ihe Ter eit a 
scores Of new varletieg here for Four cole 


ese Ach 
ergata tra 
Heer tate, Leh 
ein. Se 
Gil ais, Sacer 
PS ete By 
oy kee ieee ee 
wit lle, RE HE 
eae a Ba 
sae ey ee Pat 
so herinest tee Sei 
he 
TAG ae RSME USB 
eVGA? me MELEE 8 


ovals ae 
A a4 Bt 


Fava 


Monthy Ts Fine 
ginmpnt cole, 8-0 Rlnewate, ital 3 
jew Yor) 


1 FREE, UREN TTGRFatea Tat Cine: 
seh seam Thtieton. New 


ASO PERENT vee ona ae 
gee gine wr aa ae 
se, 
we eiacog TET 

RGOTROR Cite dea ae 
st a itt 
‘arian Airis aats 
Se ee ers eae 
Hr cat, Metab a iat 
No ota ice 
iit 

PET Ace a, Fig PT AE 
EE A hPa? at Pa 
ata 

i Bre oa SR 


DIFFER 
toe. Box 6018. Northeatt. Kansas City. Mo. 


Wana 


‘york 


“WORLD ‘Atiractive Stamps? For 
a Mivatrated, Qulletin.” Donner. "Box 
5." Ann Arbor. Michigan, 

REE Hiwstgted United aie Ga Tustrated United States Gata 
log "Yow Fries! Americopristel_ Gant 


'$2,000.000.00 CHINA Stamp. Sead 106 
Premiums — approval buyers" Crown, 
Stamps, Hudson Onio. 


cx : equipment’ “a “Yertanie'« eneyeioped 
| ase appear AR ett 
"Hrve ‘Trager ‘ST eatistaee 
SDEMARES@ alent poate | woth ety ee Seta “See 
proval applicants ctonumg dveeuts’ past: | SUn20Mq™Moner, PE, OeAUIE,, Mass, Days 
Sie 0. 'B” Durden’ Bex #46. Ovando Fis | Bert "AG. MW. Mase ae Geary 
GENUINE “Gora Nude” set Ide (Cata- | WHY Si_Abd-Dream When You Gan 
loge S30). Approvais’ oval Stamp Com: | gee Ton iit Serbee Ben for Bred 1a 


lane. P.O. Box 15!) 
Gluerritie Station. Providence (RT 


8 PHOTO FINISHING 


FREE] Pifteca Different Switzeriands to 
approval lappicagis. Stamp Chest. ‘Box 
Teh Teaneck Ns 


2 


BBIES, COLLECTIONS 


INVENTING can be ap Interesting and 

ie hobby. Write for = pare 
Eee ipotitue of American foventors 
Dept. 30-E g020-Eye ‘St Wash 
Eyton ¢D. 


30 DIFFERENT army _ embroidered 
yatenes $1. Other bareaine’ Insignia Start 
(03 Broadway. New’ York 3. New_York 


GIL ciloring phoioeraphs. 
cutating. hobby “or probtabie sideline for 
howe wth arate talent Leain.at hohe, 
Esty’ Simpitied ‘method. end. tor free 

J National Photo, Colaring School. 
181 Michigan. Dept. 172i Chicago 8. l, 


THREE prinis each § exposure roll 40 
eg ens Bae Oa cach “Se Reprint 
fa ‘Bode Towa 


@ PRINTS ll enlarged vo iieaily poslz 
‘cata! sze fromh. your Tout ot” negative’ 35 
U6-Ssoe, “(Trial offer) Wi 

38380. Cleveland. Oto, 


‘Studion, Box 


‘UNUSED maichbook covers-—109.diter- 
ext $1 bo Casing Y0e_cChaties Sealine. 
Slap ‘Base 4 Cl his 
HYPNOTISM As A Hobey—Send Ge Tor 
wtrenting Simiruchie” Booklet Brows 


Stari Me. “Seanee_ Mee 
VENEER si 
size Tnlags Collections. Specian Order 


box sot Portsmouth. Virginia 
ANTIQUES. RELICS, 
INDIAN GOODS 


‘ANTIQUES —Relice—indian Goods, Sell- 
spt 39 Hisiorical pirearma: 22 000 10- 


Percussion Caps. Mounted ‘Biras "New = 
Rettaied cating =ib—ate. Weike. We- 
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uman "Relations Coustitant, Unler 
Graduate Dr. B. ‘Box 315. Los An 
(Seles 83. Cal. 

FOREIGN Gountry, Letters Remalled 
trom “Onhiada. oe. Four-si.00, Howard 
Easvon." 22188 Hoover, Van Dyke. Hl 
MGLeEE: Wilko Draes Witte Tor fies 
information The "Slumber-Tone. 12514 
East Outer Drive: Detroit 24. Michi 


‘BE A Le 


fins" ares 
dite chapters. Sena just $1, Mountain Book 
Gorsputy W024 Latayette 0 St.. Beaver 3 


eine, Pamaily 
and’ Marriage Problems,” Shyness,” Fear 
Gan be overcome ‘with ihe aid oi books 

ray our, Dane! of ‘medical and 


MEXICAN Law. General Practice At 
formes. 1803 “Arona "Street. "El Paso. 


CONFUSE Your Friends!!! Letters re- 
patted om, ROY. ©. Sse Mills ord 


Shen sba 

ioe. ‘Chicago, Advertining Agency’ (Estab: 

shied 1960): Chicago 45 Sn 

pi, WORDS, in 50, Wacken Hina J 
WRITE success(ul sales Tetters, Home 

stuay gourse. $200. Satisfaction or money 

Esch! Wallace Power. bud-e'W. Vine Kal- 


10sit-p’ Springfield. Chicaro 43 
109 HANDWEITING ANALYSIS 


“YOUR handwriting imdividually scien- 
tifleally’ analysed. $1.00. Bax 419, Good- 
year Arona. 

3 DRAFTING 


TREASURE -Mineral Locators. M-Scope. 
Lok pricea. ligntwelgit unsurpassed 1h 

‘efficiency. Revolutionices locating of min- 
frais and precious metals, Geiger Counters 
for ‘Uranium ores, ‘Time ‘payment plan 


lio 


TREASURE Hunters! New —fi-poud 
featherweight Model 101 locator for gold 


call 
‘SEEK, Buried treasure: myse 
teries. Aevices expl 
Century Press. Box 


i DETECTIVES 


DETECTIVES Work home—Treeel. Ex- 
ence unnecessary. Write Wagoner 
Sigs West ath. N'Y.. N.Y. 
DETECTIVE Training. Phillips Secret 
Service “System.” ‘ToiG. North Kenneth 
Chicago 39. 1ltao 


2 FORMATION 


“Method 


MAGILLS' B-Complex Vitam 
samp ald this nd beings Gay ample |g 
Pe, ‘Sptingeld. Misourl 


NOTICE, Draiting Soudeniay Taara by 


Print 20x36 Brice 
S00 ey The enix’ Method. 4800 Pops 
Bleton ‘Avenue’ Omaha. Neb hing 


REE i troubled with, Dandrafl_ Dry 
‘Thinning Hair, helpful. Booklet prompt 
Tellet, Regime Counselors. 9-2 South Clin= 
En*onie 

DAV Contestania! Compare highest pox 
sible ‘score obtained scfentigeally with 
Sours. Write:*Box 3583. Cleveland 14. Ohio 


TiS DRAWING & ART SUPPLIES 

DRAFTING and arias’ materials cata- 
og “thousands of, temsae. Vdeductible 
Hise 42 order). Gordon's. 161 haclicn 


120 CANDY MAKING 


PRIVATE Consultant for personal prob- 
lems. Wox 383. Conrad. low. $3.00, 
PSYCHIC Magazines Am 
gh. Australian 2 back 


fotnAvenve North, Dept, 30. Nashellic 8 
"RECEIVE Mi Er 

Your name isted 0c. Sibley” Mendon. 
MIAMI Beach Postmark! Letters 256 
ih. Lind. 2684 Prairie. Minto! Bench Pia 
HAIR thin. falling. dander 

‘ald? Amazing results! No liquid 

ndweta. Write, Lile. System 

fester, Yann -Anieles 4 alt 


TEEN see horooe_ OS 
cae ee w aun ST eae 
Sr eutie ea tay 


6 ‘CAMPING 
our equipment. Plans 


se folding) She. Price ist 
igh st 


TREASURE FINDERS 


METAL Detectors. The Very Latent i> 
cult. Free Literature. Megden ‘Metal 
{etors "Shad Liberty st. Pittsburn 


WHERE-To-Buy-It Informations Goat 
oducts. material oF equipment 7 
Rim: manufacturer’ or ‘wholesaler. Send 
No Money. We trust you. Pay on approval 
State 'waate.” One. day. alvinall “servic 
Bounia kelly. ANsD944 Whitcomb, Detrott 
Fi Micatgan, 


1s ME LASTS 
MAILING lists, mont, ciaaves_1000 ¥5.00 
Free Prospectus. Dinie Service. King. N.C 
tust. W. ‘Nother, Lake City, Atkansass 
18 SOUVENIRS 
Jo DIFFERENT military emblema 


i 
Priced and sample, ie "Honbyauld 
miner” Ave. Brooklyn. N. 
Se ig tesatat cauvenis Tg 
«'Playround’ 
‘io Auantle Ave: 


lor suitable for {ranting Guar= 
fafaction. Now! ie, sefid cain 
‘Avalon, “Calif 


DRAINS CELLARS, WASH TRAYS SPEED AND “POWER HANDBOOK 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 


high, uses %4 to % HP 
motor, Will not clog. 


1 can 
aestte the Siscinatwet. 


nan see Ra 


3650 


Thousands In use since 1936 


Ye, latest memods! nulla your awn Bunt 


__LABAWCO PUMPS, BELLE MEAD 3, N. 4. 


Growing Demand Requires 
More Local Plants 


a Tittle capital. Reikere 
countey heeause 


100%-150% Mark-Up on Costs 


WP You can be one of a national el 
cee potentials Cae 
Wide-open ntarket. Requires no experiences me 
led Tabor. We supply all equipment. Easy 
term if necemary. We work with you 
putt over, Write for Brikerete Book No.2 
fad tem rf lerritory. 


= Brikcrete Associates, Inc. 
44078 5 Donon Aves Send ep Bch 


BRIKCRE 


10c 


COMPLETE PICTURE INSTRUCTIONS AND PLAKS, alone (in- 


ELECTRONIC SALES = Dept PS-3 


3923 VAN BUREN ‘CULVER CITY, CALIF. 


STUDY at HOME| 


With An Educational Institution 


‘Men with specialized training win higher positions, insure 
larger earnings, and are bigner successes in business and 
public lite. “Opportunities NOW greater than ‘ever before: 
Bend tor our Catalog 


ARTS and SCIENCES 


Courses in Pt Education: Letters: Public Health 
Stedieat “Just Payehology: Sociology: - Physics: 
Glemistry: Pinaties: “Geologe: Political Science: Theclogy 
Business and” Commerce: “Accounting: Mathematics: Sta- 
taties: Agriculture, 


ENGINEERING 


Courses in, Electrical. Civil. Mechanical. Drafting. “Archi- 
feotural, "Bream." Aeronautical, Radio. ‘Structural.’ Minine, 
Industrial. Petroleum, Marine, ‘Chemical, Diesel. Automobile 
Hefrigeration, and Ale Conditioning Engineering 


LAW 


Complete, Professional Law Course includes 18 Hornbrook 
Series’ college. grade textbooks. Courses also in Commercial 
Taw. Patent Law and Medical Jurisprudence 


MeKinley-Reoevelt Incorporated, 4610-48, Sh crleago4o, 10. 


AMAZING MYSTERY 


BY MAIL 


16 Days Trial 

Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-5, Chicago, Illinois 


Become a Doctor of 


PSYCHOLOGY 


Win the degree of Ps.D. Teach the secret of content- 
ment, happiness. Solve mental worries, Experience the 
fevelation of truth, Chartered college. Individual hel 
Write for FRE COLLEGE OF UnIVERSAL ta 
3153-4 North 1 Chicege 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course In fundamentals of indus- 
trial olectrical angineoring. Including radio. electronics. Pre. 
pares for technician, engineering aides Approved for 

training. S6th year. Enter September 6, January 9. C 


BLISS ELECTRICAL SCHOOL 
7608 Takoma Ave.,. Wash. 12, D.C. vy 


BUILD YOUR OWN ENLARGER 


Train Now in Spare Hours at Home 
for a Better Job at Better Pay in... 


REFRIGERATION and 
AIR CONDITIONING 


THE: You comet 
2. enaw-te es 
rata 


‘your “tuture’ (nthe 


‘old. of etelgeration, ‘Air 
to ins 


who, know ho 
‘and maintain this caulpmer 
read FAST! But many more fine Jol 
Now" inthis’ rapiaiy expanding industry in 
home an cormercil sauna, Gaia. Exar 
portuniticn are almost. ‘untimited 
PROPERLY "TRAINED. CAN QI 


for the TT! course. It' a0 simple: onsy and practical 
‘nish your ‘Training Inve short few months 

ter completing vour Training t's won 

ful'Job placement service’ Ie avallable to You without 


VETERANS! 


TRAINING MEN FOR 
INDUSTRY SINCE 1916! 
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t&. MADE $14 PER DAY 
While Still Learning 


“By the time I linished half your course, 
1 was making $14.00 ber day. Thave made 
Enough on ‘the side to more than pay 
for the course—""" g.m.—West Viesinia 


(eat! ELECTRIC 
APPLIANCE 


REPAIR & SERVICE 


happiest 


TTACIIG TRAINING 5 


for this big book of values in 
TELEVISION 


RADIO, ELECTRONIC, INDUSTRIAL, 
‘SOUND & AMATEUR EQUIPMENT 


NEW 1949 


NEWARK CATALOG 


with pictures, charts, 

and vital information 

KITS! SETS! PARTS! 
ACCESSORIES! 


‘3 GREAT STORES! 


115 West 45th Street 
‘ond Downtown 
212 Fulton Street 


24-HR. MAIL ORDER SERVICE 


ONE YEAR TO PAY NEW YORK 

323 W. Madison Street 
CHICAGO 

Ph RAMEN So cecucce 7 
242 W. 55th St., NYC 1 
MAIL | DeDt-€-16 Please send FREE Newark Catalog to: ' 
COUPON, NAME | 
Now! 1 AD0RESS. ——— | 
yan. 4 
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sters EMBED REAL FLOWERS 
in NEW Magic PLASTIC 


and Ti 


ror may. be 


EMBED YOUR PHOTOS. 


Freserve treasured photos in Castollte. 
‘es wnedaliions ke the on 


Trained Men Get the Better Jobx 


PRACTICAL SHOP TRAINING 


ATLANTA MOTIVE TRADES INSTITUTE 
the Sothern Anseiton of Private Troe Sebel 
Veterans ask about GI Training 


Lenses. Ideal for Studying 
ting. etc, Satisfaction Gua 
Refunded. Send Check or Money Order to 

CRITERION CO., Dept. Ps-3, 
438 Asylum St. 


Build 


your 
OWN 


759 WASHINGTON AVE. 
WOODSTOCK, ILL 


You, too, can play any instrument by 
this EASY A-B-C METHOD 


Ahawande of 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


Here’s How CREI Pr 
Industry-Recog' 


| Rave BURNS SCHOOL, 


nts supplied when 
‘th ihranawirk Bids 


ARTOONS! 


DON’T COPY—LEARN TO ORIGINATE! 


RAYE BURNS, will teach you HOW to, CREATE ORIGINAL 

CARTOONS “at “home 

Eoure contains 26 fensons and ever ‘S00 1 ‘tes 
trations. : 


‘that “you ‘may 


sQss 


‘Ail for ont 


ed training in a minimum of time 


RADIO-ELECTRONICS-TELEVISION ENGINEERING 


GeADUATES of the Canitot Radio, Engineering 
Tnatitute residence school are preferred. by. i 
dustry. because of theie training and ability. “This, 
fecomnition in the reason that CHET men quickly 
find food Jobe in rndjo-electrontce-television enginees- 
ing and technical elds. 

‘With 22 years of practical tea 
these. highly technical. fields, C1 
standing faculty, modern and Complete laboratories, 
shops and equipment. 

‘New students are accepted twice monthly and each 
may advance 4s rapidly’ as he is capable, ‘The basic 


Approved for 
Veterans’ Training 


'APITOL RADIO ENGINEERING INSTITUTE. 


An Accredited Technical Institute Founded in 1927 
Dept. 185A 16th and Park Rd., N. W.,.Washington 10, D.C. 


‘course with one specialized course requires an 
of 20 month to complete, depending on th 
of the individual student 
in reconnized as one of the country’s leading 
technical institutes. Its work is of college level. Tt 
he young man for a good Job im industry 
of time. 


1454, 
ington 10. D.C. 


Please send me your illustrated catalog and 
complete details 


Name — Age —_ 


Street 


City 


may 1949 Qf 


Thousands of Parts 


wine" TRUCKS ] 


{of immediate deliver 
all makes and’ models, io 
ie gee ‘All models fr. 

to 26 tons. All makes: Autocar 
Biederman, Brockway. Chevrolet 
Diainona Dodge. Federal 
Ford. GMC Tateraatignal Mack 
Oshkosh Reo. Studebaker 

Wine la aa deept We 


JEEP TOPS and CURTAINS 


(Weathertsing Kit), complete top with back curtain and side 


are type 
‘ratier axle complete with ‘Timben roller’ bear 
hole “i903 Budd “Wheels, Without br 
Inches, square and 69: Inches betieeen wheel 
Sta“width, AN EXCELLENT BUY 

With Single Wheels $59.50 


th Dual Wheels $69.50] 


$3750 


Stoel Wire Rope TRUCK TOW CABLE—." dinmeter 15 re 


onenchend. Shippin Seleht $BOO 


hick. Steet with 
id eye. Every ‘motorist 


eT ¢so| | 


Complete with Filler. 
wi pet-cock of end. Iden! 


drafn. plug, in, bottom 
fet tank tor smal ts 


aut AUTO DARTS IMIS 


1901 TROOST:GRIGOO- KANSAS CITY, MO, 


For Home, Playroom, Cottage, or Camp 


Mf You're Building Your Own Fireplace 

HERE'S AN EASIER FOOL-PROOF WAY TO 00 IT 
Choose a design that will look well with che materials 
you have ‘available. Prepare a con- 

crete or brick slab che size of your 


fieplace. Center your FYRO-PLACE. 
che warm-air circulating form, oa 


the base, and build round it. "You 
Jwill have a well-engineered, success- 
ful fireplace.” You can't fail 

WRITE FOR BOOK TODAY © 
Small Book 414x5% sent free. Larger 
Book, 81x11, beautifully illustrated, 25¢ 
Ask Jor Free Dats on Outdoor Fireplaces 


“PRICE FIREPLACE HEATER & TANK CORP 
94 Austin Street, Buffalo 7, New York 


92 rorutar science 


Famous BA ILEY : 
TECHNICAL SCHOOLS 


COMMERCIAL ELECTRICITY 
RABO- TELEVISION MOCHAINCS 
y 


ou a r 
at America’s foremost seliool of 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Bivd., St, Louis, Mo, 


= 


— Bigger Money! 


STUDY LAW 


STUDY AT HOME f NESS SUCCESS and 
LARGER PERSONAL E. 40 years expert 
Instruction—over 114,000 students enrolled, LL.B 
Degree awarded, All text material furnished, 
payment plan, Send now for FREE BOOK. “La 
Executive Guidance.” It explains the course— 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 

"AN EXTENSION SCHOOL OF LAW 

646 N. Michigon Ave., Chicage 11, Il. 


ARTISTS MAKE MONEY 


0 YOU LIKE TO DRAW? 
name, address, age and 

ART TEST, to find out yo 
ART INSTRUCTION, INC. 
S149 Art instruction Bidg., Minneapolis 15, 


for 
ability 


FREE 


Superette Dual Vacuum Auto Horns 
The Voice of Authority 
on The Highway 


ne at and shove yond hogs” telly 


Plgproftasbwringteciar LOW. 
RsRetbnrcessnese Gio, 
Sesion penne cadet 
piper ed 
iceeerecreeet es 
pont Sahensigit- Wale stasse 
ease ener om 
MADISON MILLS Dept, 


Newest EROSLEY 


STATION WAGON 


=ERGSEEY- tear ovt, send to Crosley 
FINE can sh yt 


GENUINE GOATSKIN & 
A-2 FLIGHT JACKETS 
wore Wore 32195. Now $14.95 
SUNGLASSES 
$2.38 2 


5, 8 Groene St, Mew York 13, N.Y. 


Balt Clinic, Dept. 36, Ex: 


THI E E ! 
FOR THIS Ly 
Make money. Know how to break and 
tyals Boren. Wrie foday for tris Book 
FREE. Vwether with special offer of 
course i Animal Brveding. tau 
fare intereated fn Galting und Huding the saddle 
Rotee, cheek here (") Dot! fogay—now 


:ERY SCHOOL OF HORSEMANSHIP 
Dept. ses. Pleasant Hill, Obie 


New DRILL PRESS 


ATTACHMENT 
Fer Filing, tig Sawing, sitting, 
suming eywe 


aloe Springs, Mo. 


HYDRAULIC RESEARCH CO. 
cms 1500 W. Verduzo Ave.,.Burbank. Calif. 


TRAINING 


TECHNICAL 


BUILD YOUR CAREER WITH PRACTICAL 


SPECIALIZE 


7ZNWwigads 


You can become 
a radio and television 
technician now! 


A million new jobs — almost 4,000 a week 
A ill “be ‘created in the television industry 
Taring the ext five years according 10 est. 
fates of industry leaders, “Actually, “during 
1948, television Rrew. taster. 

Taduitry ia the history of Amen 
Here is a real. opportunity for you. Trained 
television technicians are in demzad, By start 
ing ‘now, you can_get in on the ground floor 
“Sgrow'ss television grows, 

To help supply this needed manpower, 
Milwaukee School of Engineering hat ex 

ed Te radio and. tlestng courte. 

fan fet complete practical, technical. taining 
in the MSOE laboratories, Thi Ht not just 
Yersiceman's courte. It prepares. you for, & 


0 aby other 


Eareer In all of the techaical phases of tele: 
Vision and. radio 


This special 


‘Supervisor In Radio and 
Television Assembiy 


Pollet, Tau-Cab and Rall 
toad Receiver Serviaman 


‘OTHER COURSES AVAILABLE 
TECHNICIAN PROFESSIONAL, 
Tie2Yeors 8 Yeats 


1 Higetretechlen 9 Electric! oe 


TWOINN931L TWOIL9¥Hs WLIM Y39NVD HNOA OTING 


SaerIn lee 
Areniea oe Power 


ONINIVEL 


“MILWAUKEE —=— 


of ENGINEERIN(S 
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Get More Fishing 


THRILLS 


Cast Better With 


Sahewpeare 
WEFORD 


A WONDER LINE 


WEARS UP TO 
3 TIMES LONGER 


AVERAGES 
7 TIMES MORE 
WATER-RESISTANT 


When you hook ‘em, WEXFORD 
holds "em ... because it wears wp f03 
times longer than any of 10 leading 
lines tested. This is a fact, based on 
independent laboratory tests. 

‘And WEXFORD averages 7 times 
‘more water-resistant... a quality that 
gives you smoother casts, exyril en: 
joyment every time you fish! 

‘Ask for WEXFORD in the two- 
spool blue and red 
box, at your favor 

Free 
TACKLE BOOK 


Te, fishing tips. 
Dee. 


FINE FISHING TACKLE 
HONOR BUILT FOR OVER 50 YEARS 


Franklin Technical Institute 
Helps Young People Get Ahead 


dustrial chemistry. mechanic 
chine design. structural design and arehivectural drafting. 
Mitgmotive sefvice and Management electric, wiring and 
uintenance. One-year course th professional photorrapty 
‘Alto preparatory. and evening classes, Approved for vet- 
rane’ Sist year. Write for catalog 
FRANKLIN TECHNICAL INSTITUTE 

eley Street Boston 16, Mass. 


‘nd man 
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MAGIC MIRRORS 


See thru one side 
Reflects image on other 


For FRONT DOORS, OFFICES, 
cond hundreds of other applications 


BIG GIANT ASSORTMENT 
$10.65 VALUE—ONLY $4.95 
Hundreds of pieces of fireworks in this big bargain assort- 
ment for only $4.98... Plenty for a bat a 
Celebration and plenty for a colorful night display. 
Bet the Hilo yourtife down tothe aa piece Glant Can- 
fon Salutes, Sky. Screamers, Buzz Bombs . 
Block Busters, Zig 


Rush order today. 
‘Certified Check, Money. ink Draft. Register 
\ letter if you sen cash. NoC.0.D's Catalog FREE. 
FIREWORKS CO. DEPT. 114 
Wapakoneta, Ohio 


‘A BOARD) TOR 
GRADE 


OR A 
cARLOAD] Omit 


Unequated| Manon’ 
Barkains | Sherry 


4, iptession offering unlimited opportunities. 
every ‘branch from Plate tg Porcelain. Work 
‘hich prepares ‘vou to work for Dentists oF 
Hart your own ‘business individual Instrue= 


practical training In ‘day or night school, No books 


fo ciatses: Catalox upon request, 
McCARRIE SCHOOL of 


207 M. Broad St. Dent. 


SEND ONLY 51. cm 


MIDWAY CO. Dept. TPS-5__KEARNEY, NEBR. 


“You're Sure to Have MORE FUN 
witha Coleman Along” 753”‘pevine 


“I like plenty of good food wherever I go, and I get it 
quick with my Coleman Folding Camp Stove without any 
waiting, fuss, muss or bother. I just set it up and start 
cooking, and in no time I have thé’kind of food that 
satisfies a big outdoor appetite.” 


Folding 
CAMP STOVE 


Lights instantly. Cooks like a 
city gas range. Makes and burns 
its own gas from gasoline. Folds 
up, carries like a suitcase. Ask é ont 
your dealer for a demonstration. Andy Devine can currently 
Prices as low as $9.95 in U.S.A. : be seen, in the | Republic 


Picture, “The La: 
a Floodlight 
LANTERN 


Adds more hours of funtoeach 


Appliance 
day. Floodlights 100-ft. area. WOME SID | xyeme 

Storm-proof. Safe. Durable. \QMagenas | Avene Ses _ 
Prices as low as $9.95 in ? Address 


U.S.A. Ask your dealer for ecaane e 
demonstration, kasd 


Cit 
Lo. 


10-Second 
Demonstration 
Nets You 


ka 
“MAGIC | 

bi CRAYON” 
MAKES SIGNS THAT 


t ils carries 
easy to handle. 
jers who know sail 


boats. Solid deck. Full-length deck- 
GLOW LIKE BRILLIANT NEON! ing. Upkeep is easy. 
in small town and big city—all stare 
cUnae arn 


B-color Advertising 
? 


‘cost now or ever. Rush postcard mow. 


MAXILUME CO., 125 W. Hubbard St. 


DEPT. L-95 CHICAGO 10, ILLINOIS 
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SIRENS AS GLAMOROUS 
AS ESMUIRE PIN-UPS 


TRAVEL for 
* UNCLE SAM" 


as $3,351 Year 


Prepare NOW For 
Next Examinations 


VETERANS. GET 
Srrcia prereence = / FRANKLI N “trea 
y / INSTITUTE es enorant one 


BALTIMORE 34,60. 


vernment jobs; (2) A list of 
U5" Goveenment jobs; (8) Tall 
me how to qualify for a job. 


/ 


/ Name 


¥ 4 Address 
i Vet?. 


LZ She's some SMOOTHIE! 


(YOUR CAR, THAT 15) 


PY when eavipped with 


complete wih rubber mounted clamp, fing. 


‘AmWancs rewom simers bona 
ity steal shirts fo beoutiy, steaming Sarprisingty, tow" ont, “Toa, 
TA fs mrt. eny eh ne pete PEG Cas 


KI-YI AND RAZZ HORNS 


doctors. hospitals. sanatorl- 
Practice, Others imake gor 
repare for, future 
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new Main motors 


FROM TROLLING SPEED 
TO FULL THROTTLE 


iwasutme as 3 5860805 /  qeelaimed: i 
= DO OU 
Wp Uy Yd G14 PZ 
a 


NOW, MORE THAN EVER BEFORE, Pad [baita'50") it 


THE NEW STANDARD OF PERFORMANCE 


pect much . . . and get more . . . from amazing MARTIN OUTBOARD Motors! 
ill to unexceiled outboard motor performance ced... beauty... 


flexibility . . . endurance! Once you MAN- ‘you'll enjoy outboard 
its best. Only MARTIN has mechanically controlled intake poppet 
erfect {uel control at all specds full 360 degree power head 
simplified, synchronized throttle and spark controls . . . streamlined, 
proof filler cap... vertical stern adjustment 


re horsepower per pound of motor weight .. . plas 
outstanding features. Every MARTIN 

" by experts before it 
hest quality 

3 sizes 


—at your dealers today! 

Write for FREE illustrated booklet on Mortin Motors, plus 

"Tips For Tops In Outboard Motoring". Address: Martin Appron. AAs, 

Motors, Dept. PS-4917, Eau Claire, Wisconsin. Be Caries at 
MARTIN MOTORS are priced from $119.95 o 


© FOR LAWN 
MOWER SHOPS 
© FIXIT SHOPS 


© LOCKSMITHS } 
© HARDWARE STORES © GOLF i, 

COURSES # SCHOOLS # PARKS Everything points to Smith- 
© INSTITUTIONS © CEMETERIES Corona as your choice in a 


© AND ALERT INDIVIDUALS! portable. Trade in your old 
Sharpens All Reel Type Mowers + Har ower or ine. jich- 
Chie i sts Mewes, ed tae zuarbloe! Ger s-naw Sin 
Corona on easy terms. 


No Extra Attachments Needed 

maneres tock Ask about these features 
od ight. wi ides. Handle, wheels, roller 

and motor remain in place when sharpening is in process ee Se COe 

Bea knife is sharpened in same brackets that hold mower 2. VARIABLE LINE SPACER 
in grinding position. No extra attachments required. One a nGAtite seer 


lever puts mower or bed Kai Finding position. 100% 
4. ONE STROKE RIBBON REVERSE 
5. TYPEBAR SPEED BOOSTER 


perate. 


Sharpens wood ‘chisels, joiner Knives and 
Planer blades without extra. att 
;pener Attachment Avs 

HEE ILLUSTRATED BULLETIN Ne. 11C | 


Smith-Corona 


PORTABLE TYPEWRITER 
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CASCO 
Men RAK I'd like 
root N ruwn COseethem 


for 
wood 
metal 
Teather 
lass 
plastica 
fibre 

Te dritist 
Tt nawat 
Tt carves! 
Ttaandet 


grindel 
outa! 


Complete with every 

motur-dviven tool ‘you 

to build models, 

fashion Jewelry, etch 

metal... 

plas 1001 time 

uses around your home! Beauti- 

fd hardwood Tack. Keeps every: 

thing at your fingertips-yet hanging up out @ 

your way! Vibrat 7,000 RPM fractional 

HiP'motor, AC-DC- udio Static suppressor. 36- 

page Project Hook FREE! Now at Department, 

Viatdware, Auto Supply, Appliance, and’ J 95 
Jewelry stores ees een ses PZ 


VIS-O-LITE 


Casco's amazing new 
car lighter! 

‘miata tumbling in the dark 
alps keop your oyes nthe road! 
Press it in—VIS-O-LITE. pops out axtomatically when 
ready { While you your ciwarette, the lighter 
‘well glows softly on your dashboard. Guides your hand 
surely back, Easy to install. . $2.79 complete. 

Note: You can bring your present Casco lighter up to 
date with the illuminated well alone... for only $1.30 


RENEW YOUR OLD CAR LIGHTER only $1 


Globes with mountains and oceans shown in 
relief. The scale would have to be exaggerated, 

be the globes could be molded of plas 
with, land and. sea in, different colors.~James 
Froberg, Palma 


worn out? lost? Replace 
mvanother with» complete new Casco 

Gatco unit - $00 Pop-out unit... $1.30 

Gasconade, inst on pense Anto'Sappiy stores, owocs, Cal bins with slanted floors. If, bins were 

ineGesconReplacementperist) @ndGescineSersice Stations? built with about three-quarters of the floor 


higher at the rear than at the front, even the 
last half ton would be easy to reach.—James A. 
Brady, Jr., North Attica, O. 


@) E50, BRODUCTS CORPORATION 
, iRIDGEPORT 2, CONN 


A 
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HIGH SCHOOL GRADUATES ee 


Get Paid While 
Finishing Your Education 


Prepare for a Career with Uncle Sam! 

When you finish high school in Jan- 
uary or June, plan to complete your 
education in one of the U. S. Army 
specialty schools. You'll get good 
pay while learning, plus free board 
and room, free clothing and equip- 
ment, medical and dental care. And 
you'll share in the U.S. Army’s great 
retirement plan. After you have fin- 
ished high school, select the army 


Take Your Choice of the World’s Finest Specialist Schools 


These are just a few of the courses offered 
in more than 60 Specialty Schools of the 
U. S. Army. In these schools you use the 
latest equipment . . . learn from the finest 
instructors. 


Liaison Airplane and Engine Mechanic. 

Construction Equipment Maintenance 
and Repair. 

Refrigeration Equipment Installation 

Repaii 

Carburetion and Fuel Induction. 

Laundry Machine Operation, Maintenance 
and Repai 

Office Machine Repair. 

Power Generators. 

Teletype Repair. 

Engineer Drafting. 

Army Adminis 

Medical Technician. 


PEACE IS AMERICAS 
MOST IMPORTANT BUSINESS 


course you want. Get the facts 
without obligation ... at your nearest 
U.S. Army Recruiting Station. 


Automotive Maintenance and 
finor Repairs. 

Locomotive Repair. 

Marine Engine Lubrication and 
Maintenance. 

Marine Engineer Repair. 

Power Shovel Operation. 

Air Compressor Operation, 

Dozer Operation. 

Water Supply and Purification. 

Railway Bridge Construction and Repair. 

Pipe System Installation and Repair. 

Ship Fitting. 

Electric and Acetylene Welding. 

Sheet Metal Work. 

Time Rebuilding. 

Tailoring. 

Leather and Canvas Work. 

Cable Splicer. 

General Electri 

‘Telephone and Telegraph Installation 
and Repair. 

Stenography. 

Radio Operation. 

Precision Tool Repair. 

‘The Coaching of Physi 
and Athletics. 


US. ARMY and U.S.AIR FORCE 


RECRUITING SERVICE 
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I'd like to see them make . . . 


Springtime is 
PYROIL Time 


the open road . . . added driving, 
added mileage . . . and added wear 
and tear on your car. That's why the 
wise driver knows that Springtime is 
Pyroil time, too, because Pyroil wraps 
a.fine film of protective oil around pis- | Road maps marked for refolding. If they'd 
ton and cylinder surfaces, reducing | letter or number the creases of road ma 
friction wear; carbon, sludge and gum | finer ur letter face tr hace Ed 
formation. In the weeks ahead, to | Redmond, Corpus Christi, Tex. 

make sure those added miles of di 
ing will be carefree and trouble-free, 
remember to add Pyroil .. . and add 
miles to your car. 


Pyroil for Aircraft Engines 


Use Aircraft Pyroil B for lubricating oil, Aircroft 
Pyroil A for gasoline. 


398 Main Street, La Crosse, Wisconsin 


1 wane my car to last an coperly, Please tell me 
more about Pyroil and how i can accomplish this for me. 


Name, 


Address. 


City OF TOW non State, 


Luminous doorknobs. Such k 

an advantage on alnost every dc 
would receive enough light fre 
ificial lights to keep them glo 

“cane Klappench, Wausau, Wis, 
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Marlin ANNOUNCES 


Marlin’s 88C sets new standards of raj 
matic field! 

Can you pull a trigger five times a second? This Marlin is faster! What 
about fouling? Marlin’s new bolt and receiver design is virtually foul-proof! 
There is no opening back of ejection port to permit dirt-fouling. 

Take-down is simple and fast. Action cannot be disassembled if rifle is 
cocked. Positive sear-locking Safety prevents accidental firing. Breech bolt 
specially designed to reduce smoke escape and blast to minimum. 

Model 88C is a 14-shot tubular magazine semi-automatic rifle. Shoots .22 
cal. long rifle ammunition, greased or waxed, regular and high velocity, with 
lightning speed and remarkable dependability. 

‘American Black Walnut stock. Equipped with hooded ramp front sight 
and Rocky Mountain rear sight. Barrel length 24”; overall length 45”; weight 
approx. 634 Ibs. 

Malin Guns and Merin Biatee THE MARLIN FIREARMS CO. 


also available NEW HAVEN. CONN. Fine Guns 5 
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centirely new syste 


The remarkable background of "Madame X" 


‘Now the identity of “Maclame X,” 
the unknown in a long search for 
tone perfection, has been revealed. 
From this quest emerges a com- 
pletely integrated record-playing 
system — records and automatic 
player —the first system to be e! 
tirely free of distortion 

The research began 11 years 
ago at RCA Laboratories. First, 
basic factors were determined 
minimum diameters, at 
speeds, of the groove spiral in the 
record —beyond which distortion 
would occur; size of stylus to be 


used; length of playing time. 
From these came the mathemati- 
cal answer to the record's 
45 turns a minute—and to 
ord’s size, only 6% inche: 
ameter. 

The record is of non-breakable 
vinyl plastic, wafer-thin. Yet it 
plays as long as a conventional 
12-inch record. The new RCA 
Victor automatic record changer 
holds up to 10 of the new rn 
ords—1 hour and 40 minutes of 
playing time—and can be attached 
to almost any radio, phono- 


graph, or television combination 
Not only records are free of sur- 
vise and distortion —the rec- 
cd player climinates faulty oper 
tion, cumbersome size 
common to many. Records are 
changed quickly, quietly... RCA 
Victor will continue to supply 78 
rpm instruments and records, 
This far-reaching advance is 
\dreds which have grown 
research, Such leader- 


RADIO CORPORATION -f AMERICA 
World Leader in Radio — First in Television 
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British Nobel-prize 
ntist and author of the much-discussed, con- 
troversial book War, Fear, and the Bomb, 


[7,8,onty human to let out that whistling 
sigh when your long-circling airplane 
comes out of the white stuff right on the run- 
way; when your disabled car bumps safely 
off the pavement. Whenever fear lets go 
of your guts there is a tendency 

“That wasn’t so bad. . .” 

Now that we have lived for a little with 
the unknowns of nuclear fission, it is prob- 
ly only natural that some people should 
y, “The A-bomb isn’t so bad.” 

Tt is only natural that military men, se- 
lected for courage and trained for objective 
sacrifice, should assess the new death only 
as a weapon. It is their business to counter 
new threat with some kind of defense. 
But while no one who has shared their perils 
can doubt the integrity of their appraisal, 
it is possible to question the validity of a 
solution to a broad civilian situation. 

The most publicized belittler of the A- 
bomb js not a soldier but a scientist. It is 
his stature among men of science, most of 
whom are loud in their warning of atomic 
wrath, that gives the Professor's views so 
much weight. 


to say, 


The Voice of Science 


Professor 
elittles 
he Bomb 


Elsewhere 


in this issue, PoruLan Science, 
outlines some of Professor Blackett’s argu- 
ments and some of the answers (pp. 124- 
126), Let me urge you to read and re-read 
these few pages. You are going to hear a 
lot of people quoting and misquoting the 
Professor. And you ought to know that in 
too many areas of argument he is an expert 
out of his field, and therefore a layman like 
you and me 

Lhappen to disagree with Professor Black- 
ett, but Tam glad he is getting so much at- 
tention. In this lull between the atomic 
blasts and world understandin, 
cans have put too much faith in fea 
if it were pointed at us we would be say 
“The bomb isn't so bad.’ 

But cutting nuclear fission down to tac- 
tical size, saying the atom bomb isn’t so bad, 
won't make war so good. Because the A- 
bomb as demonstrated in the Pacific and as 
discussed in Professor Blackett’s book will 
be only the beginning. 


Rinna Githeces 
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Of course he rates high he's got 


means Fipe A\ppeal 


‘The man with a pipe has an extra appeal to the 
ladies. Fill that pipe with Prince Albert for real 
smoking joy and comfort! 


means Frince A\lbert: 


@ There are lots of reasons why Prince Albert is known. 
as the National Joy Smoke! P.A.’s choice, crimp cut 
tobacco is rich-tasting ... and tongue-easy. Specially 
treated to insure against tongue bite! Get Prince Albert 
in the handy pocket tin or the convenient 


pound size. It’s America’s largest-selling 
smoking tobacco! | i 


“POR CIGARETTE MAKINS, 
PA SURE RATES HIGH WITH MES" 


NEW HUMIDOR TOP 
Locks out air—seals 
in freshness... flavor 
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POPULAR 
SCIENCE 


mec srenor. Monthly 


Pipes for Purity « ¢ ¢ excepsionatly pure chemicals 
come out of these silvery es in the National Bureau of Standards. The two- 
story-high pipes are automatic distillation columns that boil night and day to sep- 
arate the compounds of petroleum. Each of these compounds boils at a slightly 
different temperature, so any one can be separated from most of the others 
by heating the mixture to just the right boiling point. A few compounds with 
almost the same boiling point vaporize at the same time, so the condenser tubes 
inside tall section) are kept slightly cooler than the pot (lower section). As the 
vapor rises through the tubes, all the compounds but the desired one are con- 
densed out. Oil companies use the pure samples to identify unknown compounds, 
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Ye 


First step of 3step rocket should carry “satellite” above 
‘atmosphere and give it a velocity of about 5,500 feet per 
second by time fuel in this step is exhausted. Next step. 
should send rocket higher ond increase velocity to 14,000 
feet per second. Final step should boost velocity to neces: 
sary 5 miles per second. At this speed, rocket should be- 
come “second moon,” circling earth like real moon. 


Corer drawing 
hy Ray Pioch 


New Moon? 


One rocket has already pierced the 
earth’s atmosphere; a faster one 
might leave it and circle forever 


By Willy Ley 
Author of “Rockets and Space Travel” 


Drawings by Jere Donovan 


Tur Secretary of Defense hax co-ordinated 
‘earth satellite vehicle” research by the 
Army, Navy, and Air Force. 

A 3,000-mile rocket-testing range has 
been requested. 

Curtiss-Wright foresees a 10,000-m.p.h. 
space ship.” 

Lockheed’s chief engineer says: “Escape 
from the earth is far closer than most people 
think.” 


SUCH revelations made Porucan ScieNce: 
D editors ask: Is the United States now 
building a new moon? 

No hints as clear 
ceded the first A-bomb’s shock wave. 
ships, defense officials now say, are “a mat- 
ter of highest secrecy.” So the men who 
know exactly what's coming up and when 
re mum or enigmatic, Some of the rum 
you may have heard, and some of the he 
lines, have been preposterous. But, beyond 
1 shadow of possible doubt, American scien- 
tists and engineers are working on an “orbit- 


1s some of these pre- 


may 1949 107 


er” to spin around the earth like the moon. 

A 10,000-m.p.h. space ship might fly 
around the world, but it would not be, and 
could never become, genuine satellite 
Even if it w driven by atomic energy 
such a go-cart would eventually h: 
refueled. The moon doesn’t need any fuel. 
Nor could a 10,000-m.p.h. craft ever slip out 
of the grip of the earth’s gravity. To do that 
you'd have to go over 25,000 m.p.h. 

Before some Tom, Dick, or Harry takes off 
like a character in fiction, however, a second 
moon is likely to become one of the many 
ramparts watched by America’s armed forces. 

It won't have anybody in it. 

It will never need more fuel. 

It will be much smaller, closer, and faster 
than the moon that makes men croon, but 
it will be bound just as tightly to Mother 
Earth’s apron strings, 

How soon a moon like this will hang over- 
head depends pretty largely on how much 
money is spent how fast. I believe that 
without making a noticeable dent in the na- 
tional budget an orbiter of this type could 
be planted in the sky within 10 or 12 years. 

Once a projectile was out in space, a 


e to be 
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Imaginary mountain, towering high 
above earth’s atmosphere, represents 
point in space where orbital rocket 
would be launched. Any slow-moving 
rocket fired from top of this mountain 
would eventually strike the earth, 


since it would fall faster than the 


earth's surface would curve away be- 


neath it. When valocity is 5 miles per 
second, however, distance rocket falls 
exactly equals distance earth’s sur- 
foce curves away—eight inches every 
mile. Thus, though rocket keeps fall- 
ing toward the earth, the earth keeps 
bending away from it, and it can 
never land. Broken line shows how 
path of slow rocket, if continued, 
would form ellipse; path of orbital 
rocket would form ellipse in same way. 


shove of 18,000 m.p.h, would be enough to 
keep it going around and around like the 
moon. That velocity could be attained with 
“step rockets,” which are simply two-in-one 
or three-in-one rockets. 

Such rockets are the only known kind that 
could make full use of a testing range 3,000 
miles long. And that, you cannot be criti- 
cized for noting, is the length of the range 
that U. S. defense chiefs now want. 


Two-Step Rocket Tried 


Much research along this line has already 
been done (see “Going Up for Keeps,” PS, 
March "47, p. 66). Late last February, the 
Army set off a two-step rocket at White 
Sands, N. Mex., that reached an altitude of 
250 miles and a velocity of 5,000 miles an 
hour, both record achievements. Much moré 
research, however, remains to be done, 

The sketches on pages 106 and 107 show 
how a three-step rocket might plant a small, 
manless moon in the sky, The sketches on 
these pages show why a velocity of 18,000 
m.p.h., which is 5 miles per second, would 
keep it up until doomsday if nothing 
knocked it off its course, 


A cargo of 
placed above the blanket of 
dwell could tell us a lot of things that no one 
knows now, If, say, the instruments were to 
weigh 200 Ib, (which is a lot of instrum 
nowadays), and the cart in which they were 
placed were to weigh 800 Ib., they could be 
accelerated to 18,000 m.p.h. by a step rocket 
weighing a trifle less than 119 short tons. 

This could be done with known fuels. 
How the total weight would be divided 
among the three parts of the rocket is in- 
dicated alongside the drawing on page 10 
T have assumed, in these computations, that 
in each step the ratio between the total fueled 
ght and the combined hull and payload 
weight would be 3.5 to 1 and that the veloc- 
ity of the exhaust blast would be 7,500 feet 
per second, These are plausible assump- 
tions, and my based on 
Newton's third law of motion. 

The rocket the artist has pictured would 
be 120 feet tall, about the height of a 10- or 
L1-story building. 

Such a monster does not seem fantastic 
when you recall the disclosures since the 
war, A V-2 rocket is 46 feet high and weighs 


instruments permanently 


ir in which we 


conclusions are 


Using two rockets, one fired from 
the other, would accomplish same 
thing as launching single rocket from 
imaginary mountain on previous 
poge. First rocket, fired nearly 
straight up, would carry to well above 
earth’s atmosphere. Then second 


rocket, fired from first one near peak 
of its trajectory, would be placed in 


path almost at right angle to earth's 
rodius. This rocket, traveling at 5 
miles per second, would then enter 
permanent orbit around earth while 
first rocket dropped back. Actual at- 
tempt would probably require 3-step 
rocket, but principle would be the 
same. Note that two rockets’ ellipti- 
cal poths would both hove earth's 
center as one of their two focal points 


15 short tons when it takes off. The Nazis 
were found, however, to have a far bigger 
job in the works, Intended to cross the 
Atlantic and bombard us, it was to be a 
two-step rocket with a take-off weight of 
93 short tons (PS, Oct. '47 p. 108) 

The Germans knew that step rockets 
would actually work, They used a small, 
three-step, solid-fuel rocket called the Rhei 
bote (‘Messenger from the Rhine”) for long: 
range bombardment work during the battle 
for Antwerp. That American experts who 
have picked the Germans’ brains are working 
on booster rockets is no secret (see p. 116). 

To an uninformed bystander, a three-step 
rocket capable of delivering a half-ton moon 
might look like a single one. Since the two 
inner rockets would operate above the at 
mosphere, they need not be streamlined 
They could be fitted into the hull of the first 


big booster without a cubic inch wasted. 
uch a mighty missile’s ascent would 
begin rather slowly. The air would offer 


less resistance as it climbed and it would 
gain speed faster. At 30 miles up, it should 
be going about a mile a second, 

To get it out of the dense, lower atmos- 
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AROUND EARTH 
in 50 MINUTES 

AT 22.300 MILES UP 
FULL REVOLUTION 
TAKES 24 HOURS. 


‘so mmures AT 
70 MiLES UP 


Time required for orbital rocket to make com- 
plete revolution about earth depends only on 
distance away, which determines how far it 
must go to get around. Drawing above shows 
orbiter’s movement at three different altitudes. 
At 22,300 miles, rocket would take 24 hours to 
complete full revolution and would thus appear 
fixed over earth. At 3,100 miles, it would require 
200 minutes; at 470 m 100 minutes. 


phere as quickly as possible, the rocket prob- 
ably would be shot straight up. Then the 
trajectory could be slowly tilted. The dev 
tion from a vertical path might not be more 
that 15° during the first step. This tilting 
from the vertical might increase during Step 
2 and continue to do so in the final step until 
the rocket traveled along a line at a right 
angle to the radius of the earth during the 
last few seconds of its fuel’s burning time 

But for the resistance of the air when the 
rocket first left the earth, it should be going 
5 1/3 miles per second then, That's over a 
third of a mile per second faster than nec- 
essary, but much of this excess would have 


MIO rorutae science 


been lost while the rocket was passing 
through the atmosphere. 

At a velocity of 5 miles per second, the 
rocket’s directional inertia—the tendency to 
keep on a straight path—would combine 
with the force of gravity—tending to pull it 
earthward—to set it on a curving path around 
the earth. These forces of inertia and gravity 
keep the moon in its orbit and the planets 
in theirs, and they would keep this scooter 
full of instruments circling the world in a 
similar orbit. 

The trajectory of every long-range or 
high-altitude rocket is an ellipse, and in 
every case one of the two focal points of the 
ellipse coincides with the center of the earth, 
The orbiter would be no exception, Its 
orbit would be an ellipse, but this ellipse 
might be so short and fat that in a small 
drawing it would look like a circle. 

The time required for a complete revolu- 
tion around the earth would be governed by 
a single factor: the new “moon's” distance 
from the earth, The farther it is from us, the 
longer it will take to go around, 


Choose Your Orbit 


If the distance from the ground were 470 
miles (probably the minimum if we want to 
be sure to avoid even the last faint traces of 
air resistance), each complete revolution 
around the earth would take 100 minutes. 
This has the interesting result that the or- 
biter, when observed as a star, would “rise” 


in the West and “set” in the East. (It is as- 
sumed that it will be launched so that it 
would circlé in the same direction as the 


earth rotates.) If its orbit were in the plane 
of the equator the rocket satellite could not 
be seen at all from higher northern and 
southern latitudes because the bulk of the 
earth would be in the way of the observer. 


If the “orbiter” were to be placed 22,300 
miles from the earth’s surface, it would 
neither “rise” nor “set” because it would 


need just 24 hours for one revolution and 
therefore seem to stand still over one spot. 
While this might be amusing, the scientists 
would probably prefer to have their sky 
wagon move with respect to the ground. 

It also would be advisable for several 
reasons to have the rocket closer than 22,300 
miles out, the limited range of the telemeter- 
ing instruments being one of them, 

‘One of the many mysteries that the in- 
struments could clear up is the temperature 
the orbiter itself would assume. Space itself, 
being empty, cannot have a temperature, but 


everything material put into space will as 
sume one, since it will receive radiations 
from the sun and radiate energy in tum. 
How much will be absorbed and how much 
will be re-radiated will depend on the or- 
biter’s surface smoothness, its heat conduc- 
tivity, its color, and many other factors. 
Another interesting phenomenon would be 
the drop in temperature whev the orbiter 
entered the shadow of the earth, as it would 
once during every revolution, Knowledge 
of this temperature fluctuation would be of 
great interest to designers of long-range mis- 
siles that might take off at night in the earth’s 
shadow and then leave it, or vice vers: 


Would Aid Solar Research 


The instruments on the new space sled 
could also relay a complete spectrum of the 
sun, Spectra taken on the ground lack large 
sections that are cut out by the atmosphere. 
More complete spectra have been obtained 
by means of high-altitude rockets, but these 
rockets stay at a high altitude for only a very 
short time, and their attitude at peak altitude 
cannot even be guessed in advance, 

Another item of solar research the orbiter 
could help explain is sunspot activity, Scien: 
tists suspect that clouds of ionized hydrogen 
gas from the s through spa 
orbiter’s instruments could provide definite 
information about them. 

It might also be possible to equip the 
new moon with an instrument to send out a 
special signal if the rocket should be hit by 
a meteorite ‘hat would settle, once and for 
1, the perennial question of the probability 
of getting your skull smashed by a meteor 
when you stick your head out of the earth’s 
atmosphere, 

Such an instrument probably would not be 
set off by the impact of individual particles 
of cosmic dust, but in time these might 
change the temperature of the rocket by 
reducing its light-reflecting power, If the 
effect should be very strong, h is un- 
likely, it could even reduce the orbiter's 
visual brightne 

To send findings back to the ground, the 
instruments would need a source of power of 
some sort. Batteries might not last long 
enough. It might be possible, however, to 
obtain the necessary power from the decay 
of radioactive substances in a manner that, 
if developed, would certainly be top secret. 

Perhaps the sun’s energy could be used 
for this purpose, It should be possible to de- 
vise thermoelements that, when heated by 


in wander 


Attempt P ‘ites’ 
was tried by more than ago by 
firing “shaped charges” from the d of a V-2 
(PS, March “47, p. 66). Consisting of a shect- 
metal “liner” blasted apart by high explosive 
the charges produced a. high-speed jet of fine 
mctal dust, Lt-wes hoped tet aeme of the met 
particles, fired from the V-2 100 miles up, 
would carry an additional 100 miles or more, 
leave the atmosphere, and then be detected 
upon re-entering. Whether or not experiment 
was successful has not as yet been made public 


into space 


the sun at one end, would produce enough 
electric current for this purpose, Rather long 
antennas could be provided quite easily by 
having coiled-up steel wires in the head that 
would be released after the acceleration of 
the rocket stopped, sticking out as shown on 
the cover. These wires would also increase 
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the size of the orbiter and make it a better 
radar target, 

‘This brings us to the “passive” uses of 
such a vehicle—uses that would result simply 
from its existence, The problem of guiding 
very long-range missiles—say 3,000 miles or 
more—always raises the question of reference 
points, Astronomers are apt to point out that 
the star Regulus would be a fine reference 
point for various reasons, That would no 
doubt be true for space ships manned by 
navigators trained to recognize Regulus 
when they saw it, But a mere guiding mech- 
anism might conceivably be fooled by a few 
dozen other stars, Even a robot, however, 
should not mistake an orbital rocket, from 
which a radar signal could be bounced back, 
for a distant star, 


Navigating by Orbiter 


Designers of guiding mechanisms for 
missiles are working on four methods, One 
is a two-beam system, with one beam on the 
target and one on the missile to provide it 
with orders that originate on the ground. 
The second is a one-beam system in which 
the beam is put on the target and the mis- 
sile’s mechanism is so designed that the 
missile returns to the beam whenever it ac- 
cidentally leaves it. The third is the so-called 
“homing” mechanism, And the fourth is to 
teach the missile to do its own navigating, 
But when the navigation must be done over 
very long distances, it must be celestial 
navigation—and that is where an orbital 
rocket could be helpful. 

It could perform similar service, of course, 
for a human navigator, If the orbiter could 
be made “visible” (not necessarily to the 
eye) to navigators of ships and aircraft, it 
would be a fine reference point for them. 
These human navigators have reference 
points now in the natural celestial bod: 
but navigating by them at high speeds with 
portable instruments is not easy. An orbiter 
traversing almost two degrees of arc every 
half minute, along a predetermined course, 
would be a big help. 

The idea is old. Computing the natural 
moon's orbit is such a tedious, difficult task 
that a French astronomer suggested a cen- 
tury ago that there ought to be a second 
smaller moon, None was ever found, But 
you may live to travel in a 10,000-m.p.h. 
plane, led to its destination by a man-made 
moon that simultaneously is radioing essen- 
tial information to the engineers designing 
a ship for the first fight to Venus, END 
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go S¥ times fast. 


Ca less than twice as high. 


Rifle Safety Can*t Forget 


Hene’s a rifle that you can’t load without 
automatically locking a fool-proof safety de- 
vice. It is a new .22-caliber, single-shot, 
bolt-action Winchester (right) ‘designed es- 
pecially for young and inexperienced shoot- 
ers, The very act of loading, pulling back 
the bolt handle, makes it impossible to fire 
the rifle, And with the cartridge in place, 
you can’t shoot it until you manually push 
back the safety lever, uncovering a red 
warning dot. The Model 47, taking either 
-22 short or long cartridges, with a choice of 

hts, sells for around $20. 


‘The action of loading, as illustrated in above 
to, pushes back forked sa er. One 

tiaatre Bie bakes ttt wmas ok Giese beat 

and prevents it from hitting the firing pin. 


With sufety lever forward in firing position, 
fork moves aside and trigger base is free to 
move upward between tines to strike the firing 
pin. Cartridge cannot be locked if safety is of 


Parajumpers Carry Own Teletypewriter 


A uicuTweicrr portable teletypewriter, 
weighing only 45 pounds, is the Signal 
Corps’ answer to front-line communi 
problems. It can operate on both wire 
radio circuits, sending and receiving 66 per- 
cent faster than older types. It is light 
enough to be carried on a jump by a 
trooper. A power unit and case only bring 
its total weight up to 116 pounds, as against 
400 pounds for present models, 
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New Ideas from 
the Inventors 


If 
n in this pline, you'd stay 
” vanes on top of the wings 


down, “ 
are automatically raised just 
lands, cutting its lift and keeping it from 


as the plane 


“bouncing.” The spoilers are actuated by 
the movement of the shock absorbers as the 
wheels strike the ground, For take-offs, they 
lower when throttle is opened. E, M. Gard- 
ner, of Barberton, O., is the inve 


Lipstick Has Mirror. Women 
would have less trouble getting their lipstick 
on straight with this novel container. Pat- 
ented by D. Macy, of New York City, it has 
a small mirror that opens out at the end of 
the lipstic ping the user’s lips con- 
stantly in view, When not in use, both lip- 
stick and mirror fold compactly together. 
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Chemical Warns of Thaws. This 
telltale would reveal if a frozen-food pack- 
age had thawed inside and been refrozen. 
With the food, a capsule of water is 
bursting its walls. If the food thaws, the 
melts, and a wick wets a chemical, 

through the wrapper, changing its color 
Inventor is K. Chase, of Wilmington, Mass. 


pport Speeds Changing. Pushing down on the spring-action arm 
> support would save wrestling allows the tire to be slipped under the fen-, 


with a heavy car wheel while trying to put der, Letting go then raises the wheel 80 it 
it on, Just rest the wheel on the end of the can be placed easily on the axle, J. A. La- 
arm and slide the whole thing under the car, clair, of Flat Rock, Mich., is the inventor. 


Tires 


This 


hye 


nae 
ae ) ‘ 


Tone Arm Cuts Distortion. This Finger Ring Holds Key. You'd be 
tricky phonograph pickup arm, invented by _ less likely to lose or forget that vital house 
H. L. Shortt, of White Plains, N.Y., is de- key if you kept it in this novel finger ring. 
signed to eliminate tracking distortion by Invented by H. H. Boscowitz, of New York 
always following a record’s grooves at an City, it holds a key that slides ont from a 
exact tangent, As the pickup head moves in nderside. When extended 
ward, rods connecting the two parts of the the key is locked by a spring catch, keeping 
hinged arm turn it to keep it tangent it from sliding back when pushed in the lock, 
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recess in the 


Swift Kick for Missiles 


Navy's newest booster rocket, with « 
spe more than 1,500 m.p.h., will get 
supersonic missiles off to a good start. It is 
designed especially for 
mi 's that must 
velocity before they 
As shown on launching ramp at right, the 
solid-fuel rocket has a dummy nose. Whe 
the rocket is ised as a booster, however, it 
will be attached to the tail of the main 
missile, then dropped off after the ramjet 
engine reaches self-operating speed. 


launching ramjet 


Seeret Weapon Previewed 

Sxown above, posing on its way for de- 
livery to the U.S. Navy, is the Lark, latest 
weapon of push-button warfare. It is a 
ship-to-air, rocket-powered guided missile, 
IG Porutar science 


controlled automatically in flight. That is 
all the Navy will say about the new weapon, 
intended to knock targets out of the air, 
except that it has been designated the 
XSAM-N-2. Research and development is 
by Fairchild Engine and Airplane Corp. 


bot- Pictures illustrate typical button-shaped drop; 
apes of ndrop “dumbbell” drop divid id “phone- 
in falling from sky. set” drop breaking int 


How Raindrop 
Really Looks 


iy \) THEN you're caught in a show 
| ¥¥er, do you picture yourself 
"AP getting’ splashed by tear-shaped 
| GBP raindrops like those sketched at 
left? Contrary to popular belief 
raindrops are not tear-shaped—nor would 
tears be, if they fell far. For a good look at a 
Irop, General Electric scientists re- 
d water from a medicine dropper into 
ing air stream that carried a drop, “fall- 
ing” naturally in air, slowly upward pa 
high-speed multiple-exposure camera. Its 
pictures show that small raindrops actually 
are shaped like marbles or footballs. Large Drop of water from medicine dropper, rele: 
drops may resemble buttons, dumbbells. it rising air stream, is carried slowly upy 
pancakes, gourds, telephone sets, or disk- sees chang 2 
shaped, “flying saucers.” Oscillations ch fare Pest tne cro prot 


a few inches as if the drop 
the shape up to 50 times a second, i ¢ distance through the air. 
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eneral view of Charley Nassivera’s asse Leon runs mechanical picker, Son Charles is 
ine shows latest in poultry farming. “Charl ing. Dunker, singeing wheel, and mechan 
left, dunks a bird in automatic scalder. Brother ical egg cooler foreground are all homemad 


Homemade Gadgets 
Mechanize Chicken Farm 


HEY laughed when Charley Nassivera 
began monkeying with worn-out clocks, 
discarded automobile radiators, and spare 
wagon wheels to mechanize his chicken 
farm, But Charley has the last laugh, 
Charley, who lives near Glens Falls, N. Y., 
got plumb tired of all the work that it took 
to scald a chicken, pick it, and singe it to get 
it ready for the consumer. So he put his 


line. 
, now. He calls it the 
. It was assembled from parts of a 
washtub, a lawn sprinkler, a doorstop, and a 
rebuilt motor, That motor is just one of 42 
on his farm that keep production humming, 
Charley has the last laugh because his 
Coblenol Farm has been top-rated by a big 
university's efficiency experts. And with his 


x problem in fowl-dressing 
stalled auto radiator to circu- ri * 
Ne purl of hailding, labor-saving devices he makes more money 


‘let water pump and fan, and produces better chickens and eggs. 
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rom electric ran 


to drink 


Pride of U.S. Navy, new 17,000-ton cruiser 
Des Moines is manned by more than 1,000 offi- 


s and men, betters 30 knots, and mounts 


\ew Cruiser 
Packs Sn 
Automatics 


(Avtomatic eight-inch guns, first of this 
large caliber to be perfected, quadruple 
the fire power of the U.S. Navy's new 
17,000-ton cruisers. They make the U.S.S. 
Des Moines, completed last November, and 
her sister ships Salem and Newport News, 
due to join the fleet this spring, the most 
powerful warships of their class afloat, Out- 
weighing battleships of only four decades 
ago, these heaviest of our “heavy” cruisers 
each mount a main battery of nine of the 
automatic eight-inchers, six in two triple 


nine automatic eight-inch guns, 12 five-inchers, 
and 20 three-inchers, plus m, machin 
guns, Twin catapults launch four seaplanes, 


turrets forward and three in one turret aft. 

Transferring powder bags and shells from 
hoists to gun by hand, formerly a task of 
sweating turret crews, has been eliminated. 
Ingenious mechanisms designed by Bureau 
of Ordnance engineers make the big rifles 
fully self-acting from ammunition-handling 
rooms to gun muzzle, Consequently, the 
Navy says, they fire at least four times as 
any gun of their size used before. 
Since a good hand-loading crew can pump 
out about two rounds a minute, that would 


may 1949 [2 


by tubular po 
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a 


SUCCESSIVE POSITIONS OF 
POWOER CASE ARE SHOWN BY. 
NUMBERS 1 TO 5: OF PRO- 

‘ge RCTS, BY NUMBERS 1 TO V 


fied diagram shows how automatic 
mechanism of new turrets replaces slow and 
laborious hand transfer of shells and powder 


mean that one of the new cruisers could 
throw a broadside of nine 334-pound, 
armor-piereing shells at least eight times a 
minute, or once every 7% seconds, 

How the rapid-fire big guns work can 
now be revealed, with U. S. Navy sanction. 
One of their secrets is substitution of brass 
powder cases for powder bags of silk or 
nylon, Synchronized with the rate of fire, 
tubular power hoists raise powder cases and 
projectiles from deep in the ship. 

At the top of its hoist a powder case 
enters a movable section that serves as a 
cradle, compressing a spring as it does so. 
The cradle then swings in an upward are to 
gun position. Here a trigger trips the spring, 
and the powder case is ejected rearward 
into a transfer tray, which swings on a 
pivot to bring it into line with the bore of 
the gun, Simultaneously, a similar mech- 
anism swings a shell into place just ahead 
of it. An automatic rammer shoves both 
into the gun, the breechblock slams shut, 
and the gun fires. As it recoils, the empty 
powder case is extracted, and ejected by a 
chain-driven conveyer to the deck outside. 

Unlike former types, these guns reload 
at any angle of elevation. They fire singly 
or in salvo, and may be used against either 
ships or aircraft. END 


- 


from hoists to guns. This multiplies normal 
rate of fire of eight-inch guns at least four 
times. Each gun has its own pair of hoists. 


view of 0 


automatic eight-inch gun from 
within turret. Tube at left is the powder hoist, 
and slotted ‘cylinder is powder-transfer tray. 
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No A-Bombs 
rent So Bad? 


Two debunking books have started a lively and 


important argument in scientific 


nd military circles. 


M. S. BLACKETT, a Nobel prize winner in physics, thinks Americans have e: 
« aggerated the A-bomb’s importance. R. E. Lapp, a Manhattan Project ph’ 
cist, fears that people are hiding from the facts. Prof. ett defends the Rus 
sians’ attitude toward the bomb; Dr. Lapp is mainly concerned about Ameri 
security. Prof. Blackett’s book, Fear, War, and the Bomb, started a hot and im- 
portant argument among scientists and military authorities, which now has been 
intensified by Dr. Lapp’s new book, Must We Hide? 
Both men base their contentions largely on reports of the United States Strate- 
gic Bombing Survey (USSBS). Volta Torrey, PS managing editor, helped prepare 
part of those reports. Here are some of Blackett’s and Lapp’s most interesting 


opinions, followed by Torrey’s explanations, comments, and questions: 


BLACKETT SAYS: “One improved 
atomic bomb can be considered as the 
equivalent of about 3,000 tons of ordinary 
bombs.” 

LAPP SAYS: “The problem of atomic 
defense is a great one, but it is not hope- 
lessly great.” 


Blackett’s figure (3,000 tons) is based on 
a comparison of the A-bomb’s effectiveness 
against brick walls at Nagasaki with that of 
‘a blockbuster. Comparing the number of 
buildings actually destroyed or damaged 
previously by other bombs with the number 
wrecked by the A-bomb shows the latter 
was closer to an equivalent of 15,000 tons 
of ordinary bombs. And comparing the 
number of people killed by other bombs in 
Japan with the number killed by two A- 
bombs shows that each A-bomb was as 
lethal as about 40,000 tons of the other 
bombs. 

But all such comparisons are tricky. 
A-bombs differ from blockbusters the way 
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X-ray machines differ from firecrackers. 
How many firecrackers would you need to 
X-ray a tooth? 

Lapp points out that people can be 
shielded from the A-bomb’s radiation, and 
argues that more victims could be saved 
than were in Japan, but admits that no one 
has enough genetic information yet to be 
sure about the radiation’s effects on future 
generations, 


BLACKETT SAYS: “Some 400 improved 
atomic bombs would be required” to do 
what 1,300,000 tons of ordinary bombs did 
in Germany. 

LAPP SAYS: “After absorbing 75 A- 
bombs, Germany would not have been a 
very productive nation.” 


The USSBS found that air raids on cities 
and light attacks on industries in the first 
part of the war were disappointing, but that 
the heavy attacks on German oil and trans- 
portation targets were decisive. Knocking 


out a small number of oil plants deprived 
the Germans of fuel for their planes and 
panzers, This enabled the Allies to control 
the air and shove back the blitzkriegers. 

These findings show that 400 A-bombs 
could be wasted against a nation such as 
Germany, but a small number of A-bombs 
in the right places could be decisive. 


BLACKETT SAYS: “The number of 
atomic bombs required to produce decisive 
military results will increase with the area 
and population of the country under attacl 

LAPP SAYS: “Because so many bombers 
may be able to penetrate our defense net, 
it is most important that we consider every 
possible measure which may reduce the ef- 
fectiveness of the bombs that are delivered.” 


An elephant is bigger than a mouse but 
can be killed with one bullet. Do not na- 
tions, too, have nerve centers, regardless of 
their size? The U. S. has about 40 cities 
as big or bigger than Nagasaki. Russia has 
about the same number. How many of 
those cities could either nation spare? 

Lapp urges that American cities be 
spread out more. The Russians have more 
space in which to spread out. But a bomb- 
er can now reach any point on the earth’s 
surface. No conceivable wall of radar, 
fighters, guided missiles, and guns would 
intercept every bomber if enough planes 
were assigned to a target. Against an 


target only two 
defenses are possible: hiding and hitting 
back. Both would be risky. 


BLACKETT SAYS: “Repeated deep 
penetration of a heavily defended territory 
is likely to be an expensive operation.” 

LAPP SAYS: “The atom bomb has not 
made war cheap.” 


Both authors are right, Fewer penetra- 
tions would be necessary with A-bombs 
than with other bombs, But A-bombs are 
expensive. So are delivery planes. So, too, 
are defenses. 


BLACKETT SAYS: “The power of hu- 
man beings to ‘take it’ is immense; a deter- 
mined people will learn to stand atomic 
bombardment.” 

LAPP SAYS: “Could not an initial air 
blitz of Russia succeed in breaking the will 
of the people to resist? . . . No one really 
knows.” 


Submarine crews and men for other haz- 
ardous duties are chosen carefully, then 
specially trained. Some people can “take” 
almost anything. Others simply can't. So 
some people undoubtedly could learn to 
stand atomic bombing. But how many? 

Winston Churchill doubts whether the 
British people’s reactions would have been 
as healthy as they were if the air raids on 
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Britain had been much heavier. The Ger- 
mans endured heavier attacks later, but the 
USSBS ascribed this to “the power of a 
police state” over them. 

Would that power—to control people's 
information and actions—suffice against the 
additional horrors of A-bombs? In Japan, 
every pregnant woman within about a mile 
and a quarter of the A-bombs whom the 
USSBS could find later either had a mis- 
carriage or a premature baby who died 
shortly after being born. “The threat to 
the world if the horrors of the air-atomic 
combination are ever unleashed,” says Gen. 
Carl Spaatz, “is impossible to exaggerate.” 
No one knows how many people could en- 
dure such horrors. 


BLACKETT SAYS: “The number of 
atomic bombs required to produce decisive 
results ina war between America and Russia 
would run into thousands.” 

LAPP SAYS: “A properly prepared and 
alerted country can absorb not a huge but 
@ fair number of A-bombs.” 


Blackett’s conclusion rests on his conten- 
tions that an atomic bomb is the equivalent 
of only 3,000 tons of T.N.T., that other 
bombs were not decisive in Germany, that 
more would be needed against a bigger 
country, and that people would “take” 


atomic punishment. 
happened fast? 

“One might as well argue,” Dr. Manuel 
Sandoval Vallarta has written in Physics 
Today, “that because the kinetic energy 
of a certain rifle bullet is equivalent to ten 
body blows delivered by an expert boxer 
there is no essential difference between the 
effects of the bullet and the result of blows. 
Such reasoning is fallacious and, in the 
cumstances, highly dangerous.” 

Lapp’s conclusion is based on his belief 
that cities can be spread out, shelters pro- 
vided, and measures taken to reduce the 
casualties from atomic attacks, 

Maj. Gen. William E. Kepner has pointed 
out, however, that A-bombs haven't been 
tried yet in every conceivable way. Sup- 
pose, he has suggested, that one bomb were 
detonated in water, and that another were 
detonated a trifle later amidst the millions 
of tons of contaminated water thrown high 
into the air by the first bomb. Might not 
some such tactics make even the results of 
the second Bikini test seem piddling? Does 
anyone really know how many blows of that 
sort even a properly prepared and alerted 
country could absorb? 


But what if things 


THE USSBS SAYS: “The best way to 
win a war is to prevent it from occurring.” 
END 


Aerial view of Nagasaki after A-hombing shows destruction two to three miles from the blast. 
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Projector ¢ 
w-toothed ir 
above 


© on the circular 
nified projection of 
eading on a steel rod, The projector is used 

S. Steel to spot defects that would 
weaken links between the sucker rods that 
mps at the bottom of oil wells. 
The cutaway view at right shows how a strin 
of these rods connects a sub-surface pump 
with its engine hundreds of feet above. ‘The 
slimmer the rods can be without breaking 
the less they block the flow of oil 


Water Tap Weighs 100 Tons 

Tus 47%-ft, structure is one of 16 slide 
gates that will control the flow of water 
through Bull Shoals Dam in Arkansas. Hy- 
draulic pistons at the top raise and lower two 
five-ton gates across the 4- by 12-ft. conduit. 
Knocked down for shipment from the West- 
inghouse plant at Sunnyvale, Calif., the 100- 
ton unit occupied three railway flatcars, 


10,000 Lines Cut to Inch 
Ts machine is probably the world’s 


finest engraving tool. Its diamond tip, 
guided by an operator who looks through a 
microscope, can scratch 10,000 lines to an 
inch on smooth metal, General Motors uses 
it to rule gold blocks that serve as compari- 
son standards for surface finishes on bear- 
ings and other mechanical sliding parts. 
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ow to Hop 


By Herbert Johansen 


JOUR plane is a small, light, single- 
engine job-like the Beechcraft Bo- 
nanza® Bill Odom recently flew 5,300 miles 
nonstop from Hawaii to Teterboro, N. J. 
across the Hudson from New York City 
It’s nice to have a sponsor, but be sur 
to check your bank balance to see that it 
will stand a nick of $90 for gas and oil 
It also helps if you can supervise the con 
struction of the 185-hp... six-cylinder Con- 
tinental engine as Odom did, It gives you 
added confidence in the compact power 
package that must keep you flying for 36 
hours over ocean, mountains, and plains. 
Patience is as necessary as extra gasolin 
sic and special light instruments. Flying con 
—  ceceuolsgent ore ditions must be just right. So you wait, day 
Ocho shines whee the well cresand after day, haunting the weather office. While 
SAN maere einakta Bek Boers eros waiting. you supervise the assembly of your 
4 continent, The plane is a Beet a0. plane, and get plenty of rest, going to bed 


. ‘CHUTE HARNESS 
Ano nusecn RAPT 
‘OLD HAWAIIAN DOWAR. 
fon neo cross 
It took w Lot of planning and clin vrt is the electric razor that plugs into the 


e's cigarette lighter. Life raft and emer- 
ney rations are attached to ‘chute in center. 


get the accessory equipment down 
mum, About the only’ concession to person 
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5.000 Miles Nonstop 


at 8:30 and sleeping until 9 a.m. Then, one 
day, comes the phone call from the weath- 
erman, This is it. You rush to the airfield. 
Your gasoline already has been chilled by 
a steel tube filled with dry ice inserted in 
the fuel truck, In six hours it has brought 
the temperature down from 80° to 20° F., 
shrinking it so that you can squeeze in 12 
extra gallons—and, boy, how you are going 
to need them. V 8S gallons in wingtip 
and cabin tanks you take off. Out over the 
one-man life 
just in case. 
In taking off you use full engine power 
because the plane carries a 50 percent over- 
load; but at about 5,000 feet you throttle 
her down, using from 80 to 115 hp., de- 
pending on winds and weather. In the same 
way, you regulate your speed, from a maxi- 
mum of 124-m.p.h. indicated air speed to 
a minimum of 110 m.p.h. It has all been 
figured to stretch that limited gas supply. 


ae : 


Ai 


8 txoio swrrcnes 


Photo above shows extra equipment carried in 
Odom’s plane, the Waikiki Beech. Craft is 
four-place plane, but rear seats have been re- 


What with flying the plane, working the 
radio, and navigating, you're pretty busy. 
But you find time to eat—chicken sand- 
wiches, chocolate, and bouillon. You drink 
orange juice, hot tea, and water—a diet cal- 
culated to keep you awake and alert, 

About 450 miles out of San Francisco 
you're met by a PBM flying boat that es- 
corts you to the California coast. You've 
made the mainland, and head north for 
Cheyenne. Bad weather, icing and snow, 
force you up to 16,000 feet and oxygen. 
But you get through and slide down the 
home stretch. Across the Midwest, your 
second dawn greets you over the Missis- 
sippi. Gas is holding out, but you feed it 
sparingly into that faithful, humming en- 
gine. Before you know it, there is the Hud- 
son River-New York—and so you've more 
than doubled the world’s light-plane record, 
That’s how Odom did it—with 15 gallons, 3 


Tear, METER 


placed with reserve gas tanks, Aside from this 
and ‘iy 62-gal. wingtip tanks, planer is standard 


lubert Luckett. 
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New Unit Heats Homes 


Wrrn smart design and unconventional 
materials, General Electric engine have 
turned out a new heating plant that pro- 
vides more uniform, draft-free warmth at 
lower cost than old-style systems. A com- 
plete hot-air system, it uses 4-in. stovepipe 
that fits between the inner and outer walls 
instead of the. more expensive rectangular 
- ducts that require spe 

num chamber (above, right) has s 
tions easily punched out for connections at 
any point, These short-cuts, says GE, reduce 
installation costs up to 50 percen 

The new unit supplies air at slightly hii 
er temperature and much higher velc 
than existing systems. A specially designed 
register (right) shoots this hot, fast air up so 
that it fans over the wall, warming the cold 
plaster to give even heating as in radiant 
tems, No air flow can be felt beyond a 
few inches from the wall, so furniture can 
be placed in front of the register itself, The 
package heating system is designed for use 
with oil or gas furn 


h- 
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Better for Less Money 
00°F 


Ice Improves Concrete Block 


Ice makes a new kind of concrete block 
lighter, yet stronger, The ice, mixed with 
the concrete, melts after the blocks are cast, 
leaving vacuum es (left) that add 
strength, cut weight, and increase insula- 
tion, The water from the melting ice is ab- 
sorbed by the concrete, prolonging its dry- 
ing time and so making it harder. W. R. 
‘Twiford, Miami, Fla., developed the process. 


Robot Takes Phone Messages 

Ir you're away when your phone rings, 
this device will take the message by record- 
ing it on magnetic wire, At the second ring, 
it plays a record saying you're out, then be- 
gins recording your caller's message up to 
60 minutes long. It shuts off when the 
caller hangs up. Called the Tele-Magnet®, 
its price is under $200. 


= 


Recorder Is Miniature 

Tus portable, 10-pound tape recorder, 
for on-the-spot pick-ups, can be carried by 
a shoulder strap. Called the Mini-Tape®, 
it measures only 6 by 7 by 13 inches and 
has a self-contained power supply. Made 
by Stancil-Hoffman, it has a tiny micro- 
phone that can be worn on lapel or wrist. 


Darkroom Fits Suitease 

Ser up this Copy-Roll® on its slim case 
(top) and you can make 30 photocopies 
an hour of a legal-size sheet. To print, put 
original against sensitized paper and roll 
them with transparent plastic tube (lower 
picture) enclosing light bulbs. Developer, 
fixer, and washing water are sponged on. 
Fairchild Aerial Surveys makes the kit. 


Smallest Two-Way Radio 

Hene’s a 200-yard-range two-way radio 
that fits all its parts—including the power 
supply—into an Il-ounce package you can 
hold in your palm. Its parts consist of plug- 
in units that can be easily replaced. De- 
veloped by the U.S. Army Signal Corps, 
the set has a 2-ft., collapsible antenna, 
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The old disks have been re-engineered, 
and two entirely new recording sys- 
tems are fighting for your approval. 


By Robert Gorman 


HEN RCA uncorked a new idea in 

phonograph records this spring—the 
industry's second big change since last sum- 
mer-millions of U. S. phonograph owners 
found themselves with a tough question to 
answer, Shall I switch over to the new 
long-playing, 12-inch records, or to the even 
newer, small records put out by RCA? 
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Here’s the old and the new, with the different 
sizes of records available for each, Note big 
center hole on the RCA record in the middle. 


What in the 
fer Battle 


It’s a hard question, because either record 
requires also the purchase of a special at- 
tachment for the home phonograph, The 
devices are different—and not cheap. 

The confusion facing the purchaser of 
records springs from attacks made on stand- 
ard grooving by both Columbia and RC. 
A conventional record is played on a turn- 
table going at 78 r.p.m, The groove is wide, 
It has to be: the record must play on both 
the old acoustic phonographs and the newer 
electronic machines, The acoustic ma- 
chine’s arm may have a needle pressure of 
half a pound or more, The electronic pick- 


up may put only % of an ounce on the 
stylus. Groove characteristics have had to 
accommodate this variation. 

Last summer Columbia popped on the 
market something brand new—a 12-inch 
platter that played not the standard five 
minutes, but a full 23 minutes. Big chunks 
of symphonic music could be reproduced 
without breaks, Columbia achieved this 
with tiny grooves—made possible by elimi- 
nating acoustic requirements—and by low 
speed, Instead of revolving at 78 r.p. 
the record turns at 335. 

Now RCA has made its attack, It’s dif- 
ferent. Its special turntable spins at 45 
rpan, Instead of a long-playing record, 
RCA has produced the equivalent of a 12 
inch platter on a disk only 6% inches in di- 
ameter. The company's low-speed records 
will be in this uniform size. Another innova- 
tion is a Minch center hole to suit the 
records to a special high-speed changer. 

Many reasons have been advanced for 
RCA’s failure to follow Columbia's lead, 
Oné is that no one wants to listen to a solid 
23 minutes of a single popular jingle. (Co- 
lumbia has lately announced a 7-inch disk 
as well as the 10- and 12-inchers.) RCA 
engineers assert that 45 r.p.m. is the ideal 
speed, while their opposite numbers at 
Columbia say that 334 is the best for getting 
the most good music in the least space. 
Both claim big advantages in record stor- 
age, though in different ways, Columbia 
points out that a single 12-inch disk takes 
the place of a whole album of 78-r.p.m. 
records, RCA counters by pointing out that 
little records fit nicely in a bookshelf, 
Both of the slow-play records offer a 
bonus advantage. They are pressed in un- 
breakable plastic and have much less sur- 
face noise than conventional shellac records. 
The plastic, which has been available at a 
premium price for some 78-r.p.m. records, 
is especially suited to the increased fre- 
quency range of the new systems. 

The new records will sell for less. A 
single 12-inch long-playing classical record 
retails for about $4.85. It contains the 
musical equivalent of a four- or five-record 
album selling for $6 or more. The same 
amount of music (on four or five disks) on 
RCA records will cost $4.30 to $5.25. 

Since there are an estimated 16 million 
old-style turntables in the country, and 
billions of records that can be played only 
on them, the change-over period will ob- 
viously be troublesome. Both Columbia and 


ded three ways. At left ts a 

m, album; at top right, a 
single Columbia Microgroove® disk ol the same 
piece. Lower right shows the RCA disks needed, 


RCA plan to continue to make 78-r.p.m. 


disks. Record players that will handle the 
old disks and one or both of the new ones 
are coming on the market, 


From a technical viewpoint, the change- 
over is long past due, Experts say that 78- 
r.p.m, recording has been obsolete for years, 
Established in the day of acoustic record- 
ing, this speed was needed to get even a 
minimum of fidelity scratched into and out 
of the shellac. The development of electronic 
recording and playback heads made pos- 
le fine recording, and reproduction at 
much lower speeds, A 78-r.p.m. disk de- 
livers about three-quarters of a sccond of 
music on each spin, At 33% rp.m., a turn 
gives almost two seconds of music. 

As important as speed is groove size. In- 
dustry standards established 25 years ago 
called for 85 to 98 lines per inch (dep 
ing on the amount of music to be squeezed 
on a side), and modern 78-r.p.m. records 
still range between 80 and 140 lines, In 
contrast, the new RCA records get up to 
275 grooves to the inch, and Columbia's go 
as high as 300. Stylus pressure has been 
cut to a sixth of an ounce and tip diameter 
to .001 of an inch, This combination of 
light pressure and low speed promises great- 
ly improved record life. 

One thing a prospective buyer should 
ask himself is whether the rest of his equip- 
ment is up to the new records, Chances are 
it isn’t, unless the amplifier and speaker 
among the very best. In fact, many pla 
now being sold especially for the new 
records don't really do justice to them. 

So you pays your money and you takes 
your choice—and if you're sma 
your fingers crossed, 
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Chevrolet, Bel Air? is typical of the new GM 
hard-top “comertibles.”” Notice how the rear 
of the top came almost to V point, allow- 


aper C 
distinguishing point s 


ing the three-section rear window to curve for- 
ward, Top is painted to contrast with body, 
Lack of a door post gives open-air freedom 


window that cuts down the rear vision, Like the 
actual convertibles, the new hard-tops are 
swanky jobs for which you pay a higher price. 


New Steel Tops Look 


OR motorists who like the looks of a 

convertible but are nervous under a tent 
on wheels, the automobile industry has an 
ingenious answer, [t's a car that has the 
styling of a convertible bnt the sturdy, all- 
steel top of a standard model, 

Alll divisions of General Motors are put- 
ting such a car into production this spring 
Kaiser has been showing one for several 
months, In cach case, the top is a sheet of 
heavy metal, stamped to shape, then rein- 
forced and welded rigidly in place. 

In styling, you must look sharp to tell the 


bstitute from the real convertible. 
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uses a satiny nylon fabric and padding to 
conceal the metal top of its plushy new 
Virginian®, General Motors does the trick 
with enamel, diffcrent in tone from the body. 

This trend harks back to earlier days, A 
top that looks, or is, different from the rest 
of the body has long been a sign of the ultra 
ultra, Padded fabric on at fixed top was a 
feature of a 1925 Studebaker. Currently, 
the Derham Custom Body Company in Ro: 
mont, Pa.. is filling a few dealer orders for 
sporty fabric top bonded to the metal roof 
of the Lincoln Cosmopolitan? sedan. 

All the new GM hard-top “conver 


ibles”— 


Kaiser Virginian® looks like true convertil 
but under its nylon top is a rigid steel roof. R 
window measures 73 inches across, Narrow win- 


dow between the doors is pe 
The 
ble 


antly fixed. 
ar closely resembles real Kaiser converti- 
he delivered price is just short of $3,700, 


Fubrie top bonded to metal roof raises_price 
of Lincoln Cosmopolitan® to more than $5,000. 
This is a custom job, done by the Derham Body 


Convertible 


Cadillac Coupe de Ville®, Oldsmobile Holi- 
day Coupe®, Buick Riviera®, Pontiac Cata- 
lina®, and Chevrolet Bel Air?—are two-door 
jobs with a rear seat. The Kaiser Virginian® 
is a four-door model. 

Center door posts are omitted in the GM 
cars, Rear quarter windows, rising from the 
body, fit closely against those in the doors. 
With’ the windows open, there's a clear 
sweep from front to rear, giving in part the 
open-air freedom of a true convertible. 

In all GM models except Cadillac, the 
metal top comes almost to a V at each rear 
corner, End sections of the three-part, for- 


Company only on order of dealers, Ford Co. 
itself has not joined hard-top trend. Oval rear 
window gives privacy, but limits. vision 


Forerunner of the new fixed “convertible” top 

i nd on this 1925 Studebaker Special-Six 
Duplex Phaeton®. It had padded cloth over 
wood. Note large window area at the rear. 


ward-sloping rear windows curve around 
the hitherto blind corners. dillac and 
Kaiser rear windows are also curved, but 
don’t extend as far around. END 
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Hust We 


No—not when science 


By George H. Waltz. Jr. 


‘MOKE costs Americans more than five 
billion dollars a year. If the smoki 


chimney could be completely eliminated 


you as an average city dweller or suburban 


ite would save at least $20 a year on your 
mal laundry and cleaning bills. 
Your fuel bill would be pared down a fifth, 
Your wife's household cleaning chores would 


be cut in half (smoke adds ab 
of dirt to the 


Your house would need repaintin 


wut 10 pounds 


house every month) 
aly 


third as often, And you and your family 
would have to suffer through only about 
half 


as you now do, 


s many colds and respiratory ailments 


Smoke is not only dangerous and expen 
sive—it is unnecessary. It can be eliminated 


in the U.S. 
York City stree 
leep. In 50 ye 
npire State Buil 


*< 


r 


- 4 


Suffer Smoke? 


has given us a dozen w 


easily at the source. It can be laundered 
with water. It can be dry-cleaned with elec- 
tricity. It can be de-sooted with sound 
It can be dispelled with giant “smoke 
Science has provided at least a doz- 


guns. 
en ingenious ways to get rid of smoke and, 


in many cases, the smoke-eliminating or 
cleaning equipment pays for itself within 
a year by salvaging valuable by-products 
that normally go up the flue, 

A few years ago, the owner of a large 
West Coast smelting plant was finally forced 
by his neighbors to do something about the 
clouds of soot and grime that his stacks were 
spewing over the California countryside. 
Reluctantly he spent $50,000 for special 
equipment to clean his smoke by removing 
the solids it contained. At first it seemed 
like an expensive process, But each year now 


= 
OUD AIR AT BOTTOM > 
or vatury 


Drawing above shows how “lid” of smoke often 
forms over industrial town in valley. When 
earth is colder than upper air, lower air cannot 
rise, and smoke is trapped close to the ground. 


3 to get rid of it. 


he happily retrieves an average of 4,680 
barrels of lead oxide from his flues—and sells 
it for a neat $93,600! 

The smoke cleaner used in this particular 
installation is of the settling-chamber type, 
one of the simplest. The smoke on its way 
to the stack enters a large chamber fitted 
with baffles. As the smoke follows its wind- 
ing course through this back-and-forth ma 
its velocity is slowed to a point where it can 
no longer carry the heavier solid particles 
along with it. The particles then settle out 
and fall to the bottom of the chamber where 
they can be collected. 

The most ingenious and effective method 
for cleaning up industrial chimney exhaust 
uses electricity and literally shocks the soot 
out of the smoke, This type of smoke clean- 
er, known as a Cottrell precipitator, can be 


OXYGEN IN AlR MME SULPHURIC ACID 
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fitted directly into the flue system of a large 
industrial smokestack, When the smoke en- 
ters the precipitator, metal plates negatively 
charged with electricity give the solid par- 
ticles a negative charge. As the charged par- 
ticles then pass over another series of plates 
that are positively charged, the negative 
particles are attracted to the positive plates 
and cling to them until collected. 

The Cottrell precipitator, named after its 
inventor, Frederick Gardner Cottrell, is 
widely used by industry not only to clean 
smoke but to retrieve valuable by-products. 
Large public-utility companies are among 
the biggest users. In dry-cleaning their smoke 
with electricity they salvage fly ash that 
they then sell to light-metal foundries, which 
use it in making their molds. Building-block 
manufacturers, who find the ash an excellent 
ingredient of their mix, are also customers. 

Thanks to Cottrell" precipitators, more 
than one manufacturer of cement not only 
eliminates his smoke problem but reclaims 
cement particles and chemicals that other- 
wise would be wasted. During the war, one 
manufacturer actually made more out of the 
potash he salvaged from his chimneys than 
he did out of the cement he produced. 


What You Can't 


Soot “Hears 


Newest of the smoke-cleaning methods 
makes use of sounds so high-pitched that 
they are inaudible to the human ear. Just 
as the electrical precipitator shocks the soot 
out of the smoke, the high-frequency sound 
waves literally shake it out. The system, 
still in the experimental stage, consists of 
allowing the smoke to enter a chamber con- 
taining a sound-wave generator. As the 
high-frequency waves course up through the 
smoke, they cause the solid particles, no 
matter how microscopic, to cluster together 
or “ball up.” Their combined weight then 
makes them precipitate out and fall to the 
bottom of the chamber. The method is 
similar to that being tried for dispersing fog 
at airports (PS, Feb. ’48, p. 135). 

Nor are these the only smoke killers. 
Water sprays, thermal precipitators, and 
centrifugal precipitators also do effective 
jobs. 

In the water-spray system, the smoke is 
literally washed clean. The water carries 
away the solid particles while the remaining 
gases pass up the flue, 

‘Thermal precipitation, on the other hand, 
makes use of the same old law of physics 
that causes the troublesome black streaks 
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This electrical blast-furnace precipitator shocks 
soot loose. High-voltage electrode in center (in- 
set) charges. particles, which then move to 
grounded ‘walls, lose charge, and fall back. 


and weblike dust that form on the walls be- 
hind your radiators. Soot and grime, cir 
culated by the rising heat from the radiator, 
hit the wall, which is cooler than the air, 
and are precipitated onto it. In a similar 
way, particles in smoke passing through a 
thermal precipitator, which consists of one 
heated wall and one cooled wall, are pre- 
cipitated onto the cooled wall. 

In a centrifugal precipitator, the smoke 
is whirled so violently that the solid par- 
ticles in it are thrown out, just as the water 
is removed from sodden clothing in the con- 
ventional home-laundry spin drier. One 
type of centrifugal precipitator is now be- 
g tested on the stacks of steam locomo- 
tives, If it proves successful, it will go a long 
way toward solving the smoke problems 
in localities near large railroads and 
road yards. In railroad cities, like Chicago, 
it has been estimated that at least 15 of the 
70 tons of smoke dirt that fall on each square 


In plate-type electrostatic pre~ 
cipitator, smoke particles are 
charged’ by negative plates, 
then trapped by positive plates. 


Water-spray cleaner uses 
high-pressure jets of water to 
wash solid particles out of 
smoke, letting only gases pass. 


In condensation method, 
particles passing between two 
walls are heated by hot wall, 
then caught on cold one, 


Mazelike yettling chambers 


slow smoke's speed until it ean | in this sy 
no longer carry heavy. solid | Particles cluste 
particles, wh fall out. | of chamber. by 


mile every month come from the smoking 


Smoke, dependi 
tain a variety of di ging 
from simple unburned carbon to sulphuric 
acid, formaldehyde, and highly toxic fluo- 
rine-even phosgene, deadly poison gas of 
World War I. Every cubic foot of city ait 
in the winter contains about 3,000,000 par- 
ticles of solid matter plus assorted liquids 

id gas 
Fortunately, if a high percentage of the 
solid matter is successfully removed from 
smoke, a considerable portion of the liq- 
uids is also removed, Like the water drop- 
lets in the atmosphere that accumu 
dust particles to form fog. the liquids in 
smoke tend to collect on the solids. Thus the 
liquids are removed along with the solids, 

In cases, however, where smoke is known 
to have a high concentration of sulphuric 
acid or some similar highly corrosive liquid, 


High-frequency sou 
tem shake soot out. 
"fall to bottom 


fousr cioun 


d waves 


In dust chamber, whirl Hf 
| cloud of fine clay or silica-gel 

particles absorbs acids and 
| other harmful smoke liquids. 


pwn weight. 


Dr. H. P. Meissner and Dr, H. S, Mickley of 
the Massachusetts Institute of Technology 
suggest the use of a novel filter in the form 
of a whirling cloud of dust. In their sys- 
tem, smoke, or exhaust from a chemical 
process, is piped into a chamber housing a 
continuously whirling mass of powdered 
clay or silica gel. Acting like tiny sponges, 
the dust particles soak up the liquids in the 
smoke before it is expelled into the air. In 
actual operation in a factory fh 
small side stre 
removed as fresh materi: 
a continuous filter, 
Basically, a major portion of our over-all 
smoke problem, however, can be solved 
merely by the right choice of fuel combined 
with the careful firing of furnaces used for 
heat and power. That's how St, Louis, long 
dogged with an average of more than 100 
hours of black smog a year, cleaned up its 
air. A law was passed—and enforced—re- 
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quiring householders as well as industry to 
use either an easy-burning fuel, like hard 
coal, gas, or oil, or improved furnaces and 
ring methods to insure complete combus- 
tion of the smoky soft coal widely used in 
the region. St, Louis’ smog seldom shows up 
these days. When it does, it generally is 
blown over from some nearby industrial 
town. Pittsburghers, using similar methods, 


now see 39 percent more sun than they used 
to see, 

In Los Angeles, where eye-smarting 
smogs are held over the 


ity by tempera- 
ture inversions, experts have devised a 
“smog index” that allows them to forecast 
smog conditions accurately so they can then 
warn industrial plants in the neighborhood 
to limit the amount of contamination dis- 
charged into the air. A special smog cham- 
ber also allows them to reproduce smog 
conditions for tests. 

One of the most unusual plans for getting 


ash from exhausted coal gases. About 150 
of the ash are collected in this way every day. 


rid of unwanted industrial smoke has been 
suggested by Dr. Phillips Thomas of the 
Westinghouse Electric Corp. His method 
consists of shooting slugs of smoke skyward 
at high speed from gi ortex guns,” Dr. 
Thomas’ vortex gun consists of a drumlike 
chamber having a diaphragm at the bottom 
and a hole at the top, like a larger version of 
the device used to blow smoke rings in the 
famous Camel cigarette sign (PS, Jan. '47, 
p. 99). The chamber would be filled period- 
ically with the smoke from an industrial 
plant, Then the diaphragm would be jolted 
upward by an explosive charge to send a 
giant smoke ring skyward, 

With a sufficiently powerful gun, Dr. 
Thomas estimates, it would be possible to 
shoot such smoke rings up at a speed of 
1,000 m.p.h. to an altitude of a mile or more. 
At that height, they would be dispersed and 
blown harmlessly away by the strong upper 
winds! END 


Q 


A Meteontre that fell in eastern Siberia in 
1947 was probably one of the largest on record, 
according to a recent ground and aerial survey 
that estimates its weight as about 1,000 tons. 
Breaking into fragments high in the air, it struck 
with a noise heard more than 100 miles away, 
blasting craters up to 92 feet in diameter and 
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leteors Give Siberia One-Two Punch 


20 feet deep. Northern Siberia in 1908 was 
the target of a gigantic 40,000-ton meteorite. 
The meteorite that blasted out Meteor Crater 
in Arizona, probably thousands of yeurs ago, 
has been variously estimated as 100 to 1,000 
feet in diameter, indicating a weight of be- 
tween 65,000 and 65,000,000 tons. 


Pumps in building at far right suck air from 
36,000-cubic-foot, spherelike chamber next to 
it, producing a vacuum. Dry air is stored in 


Big Blow Is 
Vacuum-Made 


HIPPING up supersonic cyclones of 
4,000 miles an hour is easy for the odd- 
looking wind tunnel above, recently com 
pleted at North American Aviation’s Los 
Angeles plant (PS, Oct. ’48, p. 118). 

The new tunnel will undoubtedly be the 
birthplace of many guided missiles, rockets, 
and high-speed aircraft of tomorrow. In the 
blast of its airstream, more than five times 
faster than the speed of sound, engineers 
can test the aerodynamic characteristics of 
push-button weapons that our military air- 
men hope will defy detection and intercep- 
tion by an enemy. From it will come the 
know-how to build wings and fuselages with 
high lift and low drag, both essential to 
bodies moving at supersonic velocities. 

The principle of the tunnel is simple, Its 
test section is located between an air-stora 
tank and a vacuum sphere. When a valve 
is opened, the vacuum chamber sucks dry 
air from a collapsible nylon balloon in the 
storage tank, pulling it through the test sec- 
tion at speeds from 900 to more than 4,000 
miles an hour, The new California super- 
sonic wind tunnel is patterned after the 
German Kochel tunnel being operated by 
the Naval Ordnance Laboratory at Silyer 
Springs, Md. END 
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48-foot-high steel tank at far left. In between 
the test section in which the scale models 
are mounted for supersonic wind-tunnel tests, 


AIR-STORAGE 
TANK 
a 
west 
SECTION 


gram shows how air is sucked from storage 
through test section, and into vacuum tank, 


vacuum 
CHAMBER 


tan 


Tunnel test section, measuring 16 by 16 i 
takes small-scale models of aircraft or airfoils. 
Its “throat” squeezes air, speeding it up so 
whizzes past ‘models ut’ supersonic veloc 


Photograph below, taken during test, shows 
shock waves created by missile at simulated 
speed of 1,350 m.p.h, Model, held by wire, 
can be rotated to its angle of attack. 


& MARCH OF SCIENCE 


Deep-Sea Automaton. Now sunken 
treasure may be sought at depths beyond 
reach of human divers with the strange 
undersea machine exhibited at right by its 
inventor, Hans von Schultz, in Dunen, Ger- 
many. Designed to salvage valuable cargoes 
from wrecks, the crewless automaton is ma- 
neuvered from the surface according to 
images transmitted by a built-in television 
camera, for which four powerful lamps pro- 
vide illumination. By means of an electro- 
magnet seen at lower left, the electric-pow- 
ered, six-foot-diameter machine attaches it- 
self to the hull of a derelict. Then the whole 
apparatus slowly rotates about the magnet 
shaft while an electric tool contained in the 
tube at right (above inventor's shoulder) 
cuts a circular hole for access. Finally, low- 
ered through the opening it has made, the 
device grasps valuables with extensible 
tongs, holding them in a tight grip while it 
is hoisted to the surface. 


“u 2 
Juiceless Lamps. Lighting up if 

these dumbbell-shaped bulbs use no 
ity. Their glow, visible for half a 
mile, results from a reaction in a neon at- 
mosphere between mercury and phosphors 
like those in fluorescent lamps. They last in- 
definitely and can be made in any shape or 
color, Inventor J, L. Cox, of the Duro Test 
Corp., North Bergen, N. J., sees uses on 
vehicles, lifeboats, and for stage effects. 
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Tenting in a Tunnel. Secking « site 
to study mesons, most powerful and myste 
particles, Cornell Univer- 
ve pitched camp in this old 
Twenty-five feet of limestone 


rious of cosmic-r: 


sity scientists | 


water tunnel. 
overhead makes a natural filter to screen out 
all particles but these penetrating atomic 
aments. The sign in foreground warns of 
the high voltage of electrical instruments 
in the tent 


Bacteria “Eat” Radioactivity. 
One of the most perplexing of atomic-age 
problems, how to get rid of radioactive by- 
products, may be solved by feeding them to 
germs. Small-scale trials have worked, and a 
pilot plant is projected to apply the novel 
ide: 

Since waste liquids containing products 
ike plutonium will stay “hot” for centuries, 
storing them in costly subterranean tanks has 
been the only safe way to dispose of them, 
As time goes by and atom piles multi 
the problem will increase, There is no 
known way to destroy radioactivity. But any 
way of reducing the bulk of “hot” waste to 
be stored would be helpful. This is where 
the germs come in, according to a 
originated by C. C. Ruchhoft, U. S. Public 
Health Service chemist, 

Now under study at Oak Ridge and Los 
Alamos atomic-energy plants, his idea is to 
pass waste liquids from atom piles through 
a gelatinous sludge containing massive col- 
onies of bacteria. These germs will absorb 
and concentrate radioactive material in the 
cell membranes, Virtually freed of radio- 
activity, the purified liquid would then be 
safe to discharge into rivers. 

Tests at Los Alamos show more than 95 


ng once through the germ-laden sludge 
” process should remove 99 per- 
, considered sufficient. The residual 
ge containing the germs and the radio- 
tivity can be dried and compressed 700 
mes into tiny pellets, as illustrated above, 
underground storage. So long as the 
germs get enough artificial nourishment— 
normally they live on organic sewage—they 
will not be bothered by the radioactivity of 
their strange diet. Bacteria have been found 
to thrive under radiation hundreds of times 
as intense as that which kills a man. 


X-Ray Tube Wobbles. To multiply 
the output of an X-ray tube without over- 
heating the target plate inside, A. I. Berman, 
Stanford graduate student, devised the 
method shown above. A coil, right, develops 
a rotating magnetic field that swings the 
electron beam within the tube over the tar- 
get plate, distributing the heat. An external 
motor gyrates the tube in synchronism, thus 
keeping the X rays at a fixed point of focus. 


Electricity Pictured. N 
to a portrait of an electric current, General 
Electric experts say, is this three-dimen- 
sional model of a simulated lightning stroke 
flowing through a copper coil. It is made of 
photos from oscillograph readings of the 
winding, mounted on fiber board. Height 
measures voltage peaks and valleys; width 
represents time; and distance lengthwi 
traces location of impulse in coil, 
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Multiple Hammer Nails Crates 

A macuine that stands 8 ft. high, weighs 
more than a ton, and has a 5-hp. motor is a 
lot of equipment just to hammer nails—but 
it can drive and clinch 24 at a time. It can 
turn out a completed crate section like the 
one above, which is 52 in. by 140 in., every 
40 seconds, Food Machinery and Chemical 
Corp., Riverside, Calif., makes the hammer. 


Tractor Rake Aids Haying 


Tms new tractor rake that handles all 
kinds of crops quickly and cleanly also re- 
duces damage to plants often caused by the 
tractor itself. Used with hay, it produces 
windrows that are loose and fluffy, thus 
helping to preserve the color. Made by 
Earthmaster Farm Equipment, Burbank, 
Calif., it mounts on the tractor’s front. 
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ia 
Materials Wriggle Uphill 


Loose materials actually flow uphill on a 
new factory device that handles powders 
and small articles. High-speed vibration 
making the material inch its 
way up the spiral ramp. The spiral does not 
turn, but is simply shaken by an electro- 

tic drive, Syntron Co., of Homer 
, Pa., makes the vibrating feeder. 


= | 
New Insulator Is Boy-Proof 
Westen Uston has finally gotten even 
with small boys, After long years of patiently 
replacing the glass telegraph-pole insulators 
(left) that the boys used for target practice, 
the wire company has developed a rubber 
insulator (right) that won't break. Extremely 
light, it is hard enough to do its job, but soft 
enough to let bullets and stones bounce off. 


La Colombiere Pebble” shown in inset and era in ancient carvings drawn on top of each 
close-up photos depicts animals of prehistoric other, Drawing of hors most plainly seen, 


Zoo Found 
Engraved 
On Pebble 


(CARVED one on top of another, nearly a i" 
dozen wild beasts adom a pebble about the yebile a 
the size of a large potato, shown here. Called {turned oppusite 

one of the finest engravings of its kind ever filled in with bla 
brought to light, the strange work of art was 
discovered last summer by Dr, Hallam L. 
s, Jr., archaeolo- 
, while excavating a hunting-camp site 
at La Colombiere in eastern France. 

As Dr, Movius pieces together the peb- 
ble’s story, it served the huntsmen as a good- 
luck charm. Before they set forth upon the 
chase, one of them carved on the pebble the 
likeness of the animal they hoped to bag. 
Evidently good fortune bolstered their faith 
in the “lucky” stone, and their artist fre- 
quently revised it to suit the occasion, with 
pictures that include a bison, horse, ibex, 


rk 


: a Rect Ink treatment of outline of horse also_gives 
thinoceros, and deer—all prehistoric. hetter view of Stone-Age artist's handiwork. 

For this happened, Dr. Movius figures, prtter, view 0 ait Loe 
some 20,000 to 25,000 years ago, END _good-luck storie hunting trips. 
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Fuselage Flaps igi Diving in 
formation, these Navy AD Skyraiders, with 
all stops out, show what they have in the 
way of braking equipment. In a vertical 
dive at 500 m.p.h., the doorlike fuselage 
flaps will reduce speed by about 200 m.p.h. 
The array of brakes comes in handy both 
in combat maneuvers and in a diving ap- 


yweight. Into the 
bomb bay of the giant B-36 Convair six- 
engine bomber goes a 42,000-pounder. Two 
of these bombs were carried on a recent 
mission and dropped on the Muroc Air 
Force Base bombing range in California. 
This 42-ton bomb load is claimed to be the 
heaviest ever carried by one plane, 
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proach on a target. Some 18 separate ver- 
sions of the Douglas-built bomber are 
projected or Skyraiders, now 
operational, carry a bomb-rocket load three 
times heavier than when the airplane was 
first introduced. One version, designed for 
tactical ground support, carries rockets, 
from five-inchers to 1,200-Ib, Tiny Tims. 


Air Force Adopts Arrowhead. 
With a 60° sweptback wing, the flying tri- 
angle shown above is the USAF’s newest 
jet-powered research plane. The Model 
7002, designed by Consolidated Vultee to 
test flying characteristics of the Delta Wing, 
has proved its efficiency in wind-tunnel 
tests at transonic and supersonic speeds. 


°Copter Cuts Capers. Probably the 
first Putcgotee to perform a loop (inadver- 
tently during a test flight), the y's new 
Piasecki XHJP-1, is designed for more seri- 
ous assignments with the fleet, Hauling a 
litter patient aloft, as shown at right above 
during a simulated cue mission, is one of 
its jobs. A hydraulically operated hoist, as 


shown at left, permits the litter to be 
brought directly into the cabin, ‘The ‘copter 
will also serve as a ship-to-ship and ship-to- 
shore personnel transport. With the blades 
folded, the XHJP-1 can be lowered even on 
the comparatively small aircraft elevator of 
a cruiser, The craft will carry five pas- 
sengers or three litter patients. 


Defense in the Air. This may be the 
Air Force's answer to any enemy bombers 
or missiles that may try to hit the U. S. 
homeland in a surprise attack. It is Repub- 
lic’s new XF-91 jet-powered interceptor- 
fighter, reputed to have a top speed equal 


to that of sound, Four rocket motors, 
mounted at the extreme tail of the plane, 


will give added power for take-offs and 
climbs and high-speed acceleration for 
high-altitude combat. Note the sweptback 
wing and horizontal and vertical tail sur- 
faces. Landing gear consists of two wheels 
in tandem under each wing plus a conven- 
tional nose gear. Engine probably will be 
a GE J-47 with over 5,000 pounds’ thrust. 
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Now you can, for a measly $200,000. 


Its vacuum tubes will make up you 


for you far faster than yc 


By Martin Mann 
PS photos by Hubert Luckett 


‘OU can buy a machine now to do some 
f your thinking for you. It will give a 
definite answer to any question that can be 
expressed mathematically. 

Ask one of these machines how thick the 
cables for a new bridge should be, and it 
will tell you. 

Ask how fast a new automobile can go 
before its crankshaft starts to vibrate to 
pieces, and it will give the exact speed. 

You can order one of these electroni 
brains from a number of organizations. 
They are being made by the Eckert-Mauchly 
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Computer Corp., 


Raytheon 
Harvard, M.LT., the University of Penn- 


Mfg. Cc 


nd jointly by RCA and the In- 
d Study 


sylvania, 
stitute of Advan 


One of the most versatile of the new 
machines will be the Univac® (for 
UNIVersal Automatic Computer), now 


under construction by Eckert-Mauchly. It 
will be much smaller than older computer 
but will still take as much room as almost 
70 people standing together. It will have 
1,500 vacuum tubes and 12 seven-inch reels 
of magnetic tape. It will be able to multiply 
10-digit numbers 30,000 times a minute, 
and solve hundreds of equations containing 
hundreds of unknown numbers all at one 


time. It will work 6,000 times faster than a 
man with a desk adding machine. It will 
cost $200,000, somewhat less than Eniac’s 
$400,000 (PS, April "46, p. 83) and the 
Harvard Mark I’s $250,000 (PS, Oct. "44, 
p. 86). 

The newest thinking machines have 
speeded up their counting by replacing the 
relays of older types with vacuum tubes, 
which also act as switches but work much 
faster. They also have bigger, quicker 
memories, and faster equipment for putting 
information in and getting answers out, By 
counting so fast, they are able to think, 
They can compute quickly enough to find an 
answer by logical mathematics, where the 

+ human brain, too slow to figure the prob- 
lem out exactly, must rely on judgment. 

Aeronautical’ engineers, for example, 
know how to calculate a plane of desired 
characteristics. And they do some of the 
figuring. But in the end, they give up the 
mathematics, make a good gu and build 
a model. One model of a bomber might 

st $30,000,000—and it could crash on the 
first flight. An electronic computer could 
portray the flight of a planned airplane be- 
fore it was even built, possibly eliminating 
the need of any experimental models, 
The first Univac, however, will tackle a 
ramatic job than flight-testing an air- 


le 


Electronic computers can figure out hundreds 
of pay checks faster than the abacus did one for 
John Doe (PS, Aug. “48, p. 86). To show you 
how one works, mathematician Jean Bartik pre- 
pares the “program” that will present John 
Doe's pay check question to Binac®, the kid 


plane still unbuilt. The number-one Univae 
is being made for the Census Bureau, which 
will use it to compile useful information 
scattered through the millions of individual 
cards made up by the census takers, 

Univac will be able to do this easily and 
quickly, All the information on all people— 
expressed as code numbers—would be run 
through Univac, The machine would 
classify the codes any way it was told to. 
Machines that feel holes in cards now do 
this, but they work comparatively slowly, 

Four other Univacs are already on order. 
The Army Map Service wants one to change 
surveys from one system to another, The 
Air Comptroller wants one to compute the 
most economical way of handling supplies. 
And an insurance company and a market 
research organization have each ordered 
one to calculate their own statistics, 

How do they work? Like children, these 
man-made office workers will count on their 
“fingers” (i.e., vacuum tubes) to add, They 
will count backward to subtract, and count 
repeatedly to multiply or divide, 

Many primitive people count by two's 
alled a binary system), rather than by 
ten’s, So will Univac, But decimal problems 
will be fed into it and decimal numbers will 
come out, Leaping from our decimal system 
to a two-number system and back again is 


brother of Univact. Binac needs this 
sheet, or “program,” to tell it how to find John 
Doe's weekly, monthly, and annual pay, “The 
left column is an index, showing the ma 

where to look in its memory for a number 
order. Next column gives numbers and orders. 
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The figures of John Doe’s salary are punched 
on this keyboard and fed directly to the ma- 
chine. Instructions and numbers referring to 
any like problem are also punched here, but fed 
to.a magnetic tape for use with any employ 

salary. Note that keyboard goes only to 7, since 
Binac must be given numbers in octal (8-num- 
ber) instead of decimal (10-number) system. 


really quite simple. Suppose, for instance, 
that you use 0 and X as your two numerals, 
Then let 0000 represent zero, 000X repre- 
sent one, 0OXO represent two, and so on. 
Univae will do its computing by handling 
numbers in this way, 

The reason binary numbers must be used 
is that a single vacuum-tube switch cannot 
represent 10 different conditions, but only 
two: it can be either on or off. If the tube 
is on, it represents the binary numeral X; 
off, it represents 0. 

The tubes count by turning on or off in 
the proper sequence. They do this in 
response to a five-part electric signal, similar 
to telegraph code, that represents the num- 
ber in binary numerals, The signal is made 
up of pulses and no pulses (blank spaces). 
The pulse corresponds to the binary numeral 
X, the blank space to 0, Thus the number 
two (00X0) would be blank, blank, pulse, 
blank, An additional pulse or blank space is 
also added to the signal as a check against 
mistakes, 

In Univac, these code groups are handled 
units made up of “gate” tubes 
“and” and “or” circuits, The 
“adder” adds two numbers (each having 
four digits, remember) by taking the digits 
in pairs, one from each number. This is the 
same way you add big numbers. Thus, to 
add three (00XX) and six (OXXO), the 
adder first gets the sum of X and 0, then X 
and X, and so on (for an example—simplified 
slightly from the system, actually used—see 
page 152), 

Even the fanciest mathematical problems 
are done this way, since differentiation, i 
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This magnetic tape now holds basic figures 
and numbers for use with any pay-check prob- 
lem. It feeds them to the computing part of 
Binac at the rate of about 1,000 per second, It 
also serves as an extra memory, storing interme- 
diate information that will be needed later in the 
computation, Information can be held as long 
as needed, or erased to make room for new data. 


tegration, or any other complex calculation 
can be reduced to simple arithmetic, Only 
one small set of vacuum tubes will be used 
for actual computation, and it will perform 
only a single operation at a time. It will 
work so fast, however, that the rest of the 
machine will have trouble keeping up. 
The signals giving Univac its figures and 
instructions will come from a typewriter- 
like keyboard. Since the machine must keep 
some of them in mind, the way you do when 
you work a problem, it has a memory. 
And like you, it really has two kinds of 
memory. One kind is high-speed, for re- 
membering things that will be used’ quickly 
and then forgotten, the way you carry 
figures in your head when adding. Univac’s 
high-speed memory will be a tank of 
liquid mercury metal—the stuff used in good 
thermometers—that stores up the numbers. 
Signals representing numbers will travel to 
a quartz crystal at one end of the mercury 
tank. The crystal will vibrate, creating a 
sound signal in the mercury duplicating the 
electric signal. A second crystal at the other 
end of the tank will pick up the sound 
signal, convert it back into electricity, and 
send it around to the first crystal again. 
Since sound travels much slower than 
electricity, many signals (i.e., numbers) 


can be kept circling through the tank in- 
definitely, and any one can be picked out 
of the electrical part of the circle whenever 
needed. 

Univac has a slow memory, too—some- 
thing like a scratch pad for noting inter- 
mediate results. Univac’s scratch-pad mem- 


we does any actual figuring on John 
pay check, it sends all information to the 
memory—a tank of mercury in which the signals 
needed. Circular end-plate that 


52 to get 
y counting to 

imply two counting 

operations, and subtraction and division_are 
done by counting f then backward. Even 
the most complex problems are solved this way 


closes mercury column is visible at far right 


Binac has 16 memory circuits, each kept moving 
through mercury by its own set of va tubes 
(sticking out like spokes in center of photo) 


When Binae reaches the “stop” signal, it prints 
he answer John Doe wants, but in octal figures. 
Converted y 

he earns $: veek, $2,965.56 a y 

247.13 a month, An extra numeral is added as 

a spacer to separate the “words”—groups of > 
numbers the machine handles together, 
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To Univac, numbers are a binary code 
of electrical pulses and blank spaces (no 
pulses). Typical code, simplified slightly 
from Univae'’s, is shown below (X means 
pulse, and 0 means blank space). 


0:0000 © 5:0XOX 
1:000X — 6:0XX0 
2200X0 —-720XXX 
3500XX = 8=X000 
40X00 9=X00X 


This code is added by ordinary rules: 
0+0=0;X+0=X;X+X=0 and 
ry X (like 5 + 5 0 and carry 1). 
Try adding 3 and 6 (below). First digit 
pair (at right) gives X. Second digit pair 
gives 0 and carry X. Third digit pair, 
plus carry from second, gives 0 and carry 


X. Fourth digit pair plus carry gives X. 
3 OOXX 
+6 — OXxxo 
9 x00X 


Univae adds much this way with circuits 
similar to the one below. fe” tubes— 
which transmit a pulse only when both 
their grit itive—are arranged in 
an “and circuit that 
circuit has 


How Univae Adds by Two’s on “Gate” Vacuum Tubes 


two tubes, each having one grid kept 
positive; the other grid must be made 
positive by an incoming pulse, Each 
tube receives one digit of a pair being 
added. The “or” circuit thus transmits 
only a blank if two blanks are received. 
If one blank and one pulse are received, 
it transmits a pulse, since one tube has 
its negative grid made positive, If two 
pulses are received, however, it must 
transmit a blank and carry a pulse to the 
next addition. This it does with the “and” 
circuit. 


The “and” circuit has one “ ” tube, 
with both grids normally negative. Thus 
it sends a pulse only when it receives two 
pulses, one for each grid, It receives the 
same pairs of signals that the “or” circuit 
gets, but operates only when both signals 
are pulses, When this happens, the “and” 
r” tubes, making one 
tube negative, and the 
“or” circuit transmits a blank, The “or” 
answer becomes the total for that column. 
while the “and” answer is fed to a delay 
circuit. This “and” carry pulse is delayed 
until it can be added to the sum resulting 
from the following pair of digits. The 
second addition is done by another set of 
“gate” tubes much like the first. 


or instructions—expressed in pulse signals— 
will be recorded on the tape by the key- 
board or by the machine itself. When 
Univac must get a number back from the 
tape, motors will move the tape backward 
or forward until the pickup is at the de- 
sired spot. Special tapes can be made up 
containing tables of frequently used infor- 
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mation—such as logarithms, trigonometric 
functions—and kept on file. 

These components of Univac make an 
“information-processing system” that works 
strikingly like the human nervous system. 
In fact, psychiatrists and psychologists often 
find it valuable to study the nervous system 
as an electric computing machine. END 


NEW PAINT (i 


‘These two houses in Morgantown, W. Va., were 
painted at the same time, the one on the Tight 
with ordinary lead-containing paint, the ot! 


ORDINARY PAINT 


with the new lead-free finish. Close-ups above 
houses show how, after 14 months, lead paint 
blackened while new lead-free one didn’t. 


New Paints That 
A Novice Can Use 


Modern chemistry is working to give 
you new finishes that look better, last 
longer, and are easier to use. 


By George H. Waltz, Jr. 
PS photos by ®. W. Morris 


I YOUR house beginning to look shabby? 
Cost too much to have it redecorated, you 
say? Maybe you're right, but have you con- 
sidered using any of those new finishes on 
the paint dealers’ shelves? 

Since the war, paint manufacturers have 
been vying to produce “wonder paints.” Now, 
revolutionary new products are available to 
lighten your painting chores. 

They began to appear in 1942 when gov- 
ernment officials asked the manufacturers for 
water-thinned paints that would be durable. 
‘An array of resin-emulsion paints resulted. 


Many paint buyers looked upon them at first 
as a wartime substitute to conserve critical 
paint-oil supplies. Bad experiences with 
earlier so-called water paints were recalled. 
But last year householders bought 100,000,- 
000 quarts of such resin-emulsion paints as 
Sherwin-Williams’ Kem-Tone®, Glidden’s 
Spred-Luster®? and Spred-Flat®, and Du 
Pont’s Speed Easy®. Their price, easy appli- 
cation, and cleanability, plus the fact that 
they can be thinned with tap water, have 
made the resin-emulsion paints increasingly 
popular. 

Until this year, water-thinned paints were 
available only in the lighter, pastel shades. 
Now come deep shades of blue, red, yellow, 
green, sienna, burgundy, umber, and brown. 
Like the original light-hued wall finishes, the 
new, deeper, resin-emulsion shades go on 
easily with brush or roller and, in most cases, 
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K ’ Newark, N. J. 
plant, where fom pictures were taken, pigment 


cover wall surfaces with a single coat. There 
is no change in mixing either—to every quart 
of paint you simply add a pint of water. 

In a sense, the modern, water-tl 
resin-emulsion paints mark the completion of 
a cycle in paint-making techniques. Basically, 
a paint is nothing more than pigment mixed 
with a liquid that will allow it to be spread 
over a surface. The paints of the ancients 
were just that—pigment mixed with water. 
Later, man discovered that adding egg yolk 
would make them stick better. Still later, 
paint men found that oil formed a better 
vehicle, combining with the pigment to dry 
toa hard film. To speed up the drying, they 
added driers, and to make the oil more 
spreadable they added thinners in the form 
of turpentine or mineral spirits. And ways 
were found to add a wide range of coloring 
materials to the basic pigments. Today, syn- 
thetic resins have replaced some or all of the 
oil in many paints. In the new water paints 
the oil and resins are thinned with water. 

Now, many more new paints are rapidly 
becoming available. Some already have been 
announced. Others are still in the labora- 
tories of paint companies, and some are mere 
gleams in the eyes of chemists. 

One that is just now reaching dealers’ 
shelves is a gloss finish with a “baked-on- 
enamel” look that can be brushed or sprayed 
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just enough synthetic resins to form. thin 


Baste are harmed fn in big peddle mises above, 
fter grindit right), other is 
nd rect of melas are’ added for 


on as easily as any ordinary paint, Designed 
for use on walls, woodwork, metal, and fur- 
niture, the new paint—called Kem Glo® by 
its makers, the Sherwin-Williams Co.—dries 
without brush marks in from three to four 
hours to produce a hard, plasticlike, easily 
cleaned surface that looks like the finish on 
your refrigerator or kitchen stove. It can be 
used indoors or out and gives good, one-coat 
coverage over most surfaces without a primer 
or undercoat. Where two coats are needed, 
the new paint itself is applied for each coat 
just as it comes from the can. 
New Paint Outwears Old 

‘One of the paint engineers who helped 
concoct the formula for it coated a square 
section of the floor in front of the door to his 
much-used office with it to test it. Months of 
foot traffic failed to chip it or wear it off. The 
building maintenance crew then gave the 
whole floor its periodic coat of regular floor 
paint. Since then, continued scuffing has 
worn the ordinary paint thin to reveal the 
bare floor—and the enamel test panel, which 
is still holding up. 

The new enamel finish gets its long-wear- 
ing qualities and “baked-on” look from a 
combination of titanium oxide, titanium cal- 
cium, synthetic resins, hydrocarbons (oils), 
and pure color. Just how these ingredients 


After first mixing, paste of pigment and resin 
goes to big grinding machines, where five large 
Follecs pulverize pigment tote fine particles to 
give paint smooth texture and even consistency. 


are mixed is the paint manufacturer's secret. 

The use of titanium compounds, however, 
is significant. Titanium pigments also form 
the basis of another new finish—a lead-free 
house paint recently announced by the Pitts- 
burgh Plate Glass Co. This new outdoor 
paint, called Sun-Proof®, is said to resist 
darkening or graying even when applied to 
houses in or near large industrial areas where 
the air contains sulphurous fumes and other 
corrosive gases. Ordinary lead-containing 
paint blackens under such conditions be- 
cause the hydrogen-sulphide gas in the air 
combines with the lead in the paint to form 
lead sulphide, which is black. 

A special chalking (flaking off) process 
built into the new lead-free finish makes it 
literally self-cleaning. As the paint chalks 
off, rain washes away the old finish surface 
with the dirt. 

Titanium is not new to the paint industry. 
Titanium oxide and other titanium com- 
pounds have been the paint chemist’s idea 
of the whitest pigments for almost fifty years. 
Until recently, however, titanium compounds 
were expensive and hard to get. The ore, 
ilmenite, from which titanium oxide is ob- 
tained, is plentiful, but separating the oxide 
from it was not easy—until the chemists dis- 
covered the trick, 

Just as pure titanium, because of its 


More paddle mixers, below grinders, give paint 
final, thorough mixing. Automatic filling ma- 
chine above then pours just right amount of paint 
into each can as row passes by on conveyer. 


strength and light weight, has many uses as 


a metal (P.S., Dec, 48, p, 105), the com- 
pounds of titanium are valuable in paints for 
more than their whiteness and inertness. 
Their light weight also makes it possible to 
produce lightweight paints. In painting large 
bridges and boats, weight is important. By 
using titanium paints instead of lead paints, 


The paint is not all that’s new. This new 
spring-tension can top needs no polling, pound. 
ing, or prying. It slides on and off easily, makes 
an airtight seal, and will not clog with paint 
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How many coats will a paint job need? To find 

out, manufacturer spreads a paint over this black 
and white test Case Anorak of pattern show- 
ing through measures paint's covering qualities. 


as much as 75 tons can be saved on a large 
liner or battleship. 

A third new titanium-containing paint, re- 
cently announced by the Glidden Co., is a 
one-coat, outside house paint. It's said to 
cover so well that a single coat will do the 
trick on most repainting jobs where the sur- 
face is not too bad. On new construction, a 
single coat applied over a primer gives an 
appearance equal to two coats of ordinary 
paint. Tests have shown it to be extremely 
durable. A Texas gas station that was used 
as one of the first test jobs six years ago is 
still listed by the oil company’s inspectors as 
“in excellent condition.” 


One Coat Saves Cost 


Although this new paint, called Endurance 
Imperial®, costs about $2 more a gallon than 
the lead paints, its over-all cost, based on 
the one-coat claim, is little more than half 
that of ordinary paints. At the moment, the 
new finish is available only in white. 

Another 1949 Glidden innovation is a 
primer and sealer called Spred Vapor Bar- 
rier®, It’s said to seal perfectly with a single 
coat. It dries quickly, is virtually odorless, 
and can be used in place of the usual vapor- 
barrier paper required in new construction. 
It's even said to be twice as efficient as the 
minimum FHA vapor-barrier requirements. 

If you want a real plastic coating that can 
be brushed or sprayed on like a paint, the 
Corrosite Corp. has it for you. Consisting of 
a combination of thermoplastic and thermo- 
setting plastics, the new coating can be ap- 
plied to wood, metal, masonry, and even 
cinder blocks. It is odorless and nonflam- 
mable when dry and extremely resistant to 
all kinds of corrosion. In a recent test, two 
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metal panels—one coated with an ordinary 
high-quality enamel, the other with Corro- 
site®, as the new plastic paint is called—were 
immersed in a vat of sulphuric acid, The ordi- 
nary enamel dissolved immediately, The 
plastic paint covering was after 
20 minutes in the corrosive bath! 

Although developed primarily for in- 
dustrial use, where a hard, long- wearing, 
chemical-resistant finish is needed, the p 
tic paint has numerous household pores 
tions. Providing a rugged, watertight surface, 
it is a candidate for concrete cellar floors, 
exposed porches, steps, and even roofs. Pho- 
tographers can use it as a protective coating 
for darkroom surfaces. A gallon, averaging 
$6.95, will cover about 500 sq. ft. 

You can even mix up your own stainless- 
steel paint. A new stainless-steel powder, 
stirred into any fast-drying clear lacquer or 
spar varnish, can be or sprayed on 
just about any surface to provide a decora- 
tive as well as corrosion-proof finish. 

At Sherwin-Williams, Del Pont, Glidden, 
Devoe & Reynolds, Pittsburgh Plate Glass, 
New Jersey Zinc, and many other companies, 
the paint experts are striving for newer, 
longer-lasting, foolproof finishes that will 
protect as well as beautify. And one of their 
main objectives is to make it easier to turn 
out a good paint job. Their goal is to build 

the professional, smooth, mark-free look 
right into the paint itself, instead of leaving 
it to the skill of the brush wielder. 

But probably the biggest news is a proph- 
ecy. According to most experts, all household 
paints will be of the easy-to-apply, water- 
thinned variety within fifteen years! The 
Kitchen faucet will then replace the thinner 
and the paint-brush cleaner. END 


Spray paints are tested by coating trial panel 
with spray gun. Next, paint will be heat-tested. 
During « production run, paint samples 

tested every few hours to insure uniformity 


To pass brush test, paint must go 
smoothly and show minimum of those maddening 
brush streaks and lap marks. Nonabsorbent paper 
used shows up flaws other surfaces might 


Cleanability of the new Kem Glo paint is shown marks, Mercurochrome®, crayon marks, fruit 
in this rough test. A painted panel, smeared juices, is easily cleaned with a standard wall 
(left to right) with ink, cooking grease, finger cleaner. Even boiling water will not mar finish 
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Additional proposal to tunnel- 
trestle crossing is sister spon 
<= to parallel existing Son Fran- 


eo a . cisco-Ooklond Bay structure. 


Artificial sand islands, flanking 


XK channel, would carry tunnel 
entrances, ventilation plants 
Fes, ne Lighted piles would warn ships. 
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my Drawing above shows how concrete slabs would first be layed on pil- 
ings sunk in sond-filled trench, to check settlement in bottom mud. 
Tubes would then be lowered by crane onto slabs. Cross section below 
shows tubes covered with sand and rocks to hold them in place. The 
spaces at top and bottom of tubes would be provided for ventilation. | 
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Sond-fill causeway would extend more 
than mile into boy. Rest of overwoter struc 
ture would be trestle on concrete columns. 


a mnie 


A ‘ABRICATED tunnel, built in 
tions to be dropped to the bottom, 
help speed traffic across San Francisco Bay 
It is proposed to carry a six-lane highway 
under the 50-foot navigation channel. To- 
gether with several miles of trestle and a mile 
long causeway, the structure would stretch 6: 
miles between San Francisco and Alameda. 
The unique, 6,000-foot-long tunnel would 
consist of three tubes of reinfor 
ach 87 feet in diameter and carrying two 
lanes of traffic. The tube sections would be 
built in drydock near shore in 200-foot 


‘concrete 


lengths and sealed at th nds with 
rary bulkheads. They would then be towed 
floating to position, weighted with water, 
and lowered to the bottom by cranes. With 
the addition of each section, the bulkheads 
in the preceding one would be removed, 
permitting interior work to begin immedi- 
Special connectors would force the 

sections snugly together and rubber 
make the joints watertight. Walls of the t 
would be 2% feet thick 

If approved by Congress, the proje 
take about five years—and $1 100,000. 


will 
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Building a Shirt Around a Man 


PS photos by W. W. Morris 


NGINEERING shirts to fit different sizes 

and shapes of men takes as precise blue- 
printing and assembly as building an auto- 
mobile. 

The related variables are neck, sleeve, 
chest, and waist. For each neck size from 
13% to 16, for instance, there is a 2-in. differ- 
ence in body width; for each size from 16% 
to 18, a 24-in, difference in body. 

More than 60 skilled workers helped to 


1. These wooden shirt-front patterns, size 18K 
to 16, show the change in waist contour for each 


the pattern guide the 
cutter when aligning it on striped coe 


3. Sewing-machine operator (below) collects 
collar outside, underside, and lining for joining 
around the edge on the wrong side. ‘AIL tha pe points 
must be carefully cut to avoid excess material 
that would cause bunchiness, when col 
being sewed, is turned right side out. 


, after 


make the shirt you are wearing. Among them 
were 42 seamstresses, who used 125 yards of 
thread and 17,250 stitches to join its 28 care- 
fully cut pieces of cloth. So it’s no wonder 
that Porunar Scrence’s reporter and pho- 
tographer were surprised to see, on a visit 
to a shirt factory, that even white shirts stay 
sparkling clean through all this handling. 

Photos of the shirt-manufacturing se- 
quence shown on these pages were taken at 
the plant of the Manhattan Shirt Co. in Pat- 
erson, N. J. 


Using « sharp, short-bladed knife, cutter cuts 
ollam Gut of 42 layers of cloth Bins protruding 
frora material in front of worker guide him when 
spreading striped shiting, on cutting table, Jn 
the foreground are a wooden pattern, a stack of 
cut-out collars, and a knife. 


4. Collar point is placed wrong side out over 
ce tip of the turning bar on the machine 
below. Operator then draws point down over a 
die blade to pull collar right side out, hiding 
seam. Blade now moves collar up into die, as 
shown at right, for shaping and pressing. 


NIGHT CUFF PIECES 


There are 21% yards of eloth, cut into 28 pieces, 
in a shirt like the one worn by the model abov 
The yoke has two pieces; the cuffs, neckband 
and collar have three pieces each. Some types of 
collar require additional The back of the 
shirt (top center) is slightly arched toward the 


5. Worker posit 


ns cloth in buttonholing ma- 
chine 


at center below, while machine at right 
sews a buttonhole in ‘another piece of goods. 
After a buttonhole is sewed, a knife located be- 
hind the needle descends with lightning speed 
to slit hole between the rows of stitching. 


‘YOKE UNDERSIOE 


srr SueevE 


LEFT CUFF piece 


oursio# 


LUNDERSIOE 


top edge, where it is sewed to the yoke, in order 
to give wearer room for reaching and stretching. 
A shirt also gets necessary fullness from a ge 
erous width allowance, and from gathers or pleats 
sewed in near the shoulder blades, Those are 
points to watch for in buying a shirt 


6. Button, gripped by three-prong holder in ma- 
chine below, is sewed on shirt with 18 stitches. 
Correct distance to next button is determined by 
moving the sewed button to a metal stop near 
operator's hand. Circular glass guard on sewing 
machine shields worker if needle breaks. 


pocket, lying on 
steam plate in raised position) to 
give it uniform shape. As die descends, slotted 

toward pocket, turning up edge 


above crea: 
over a die 


called felling, a seamstres 
m in the shirt from the 


f 
sleeve down to the tail. A curled metal plate, in 
front of the two-needle foot, turns under the raw 


sews a double sé 


edge of the fabric. Note spotlight on work 


Ll. After size-fixing operation, collarband 
measured (below) with flexible steel ruler from 


inside of button to outside of buttonhole. Thi 
asurement must come within 3/16 of an inch 
of the size stamped on the inside of the collar 


8. Pocket stitel one of the fastest seamstresses 
in Manhattan Shirt Co. plant, picks up poc 
matches its stripes with shirt-front stripes, 
sews it on in a matter of seconds. 


10. In the laundry, neckband is starched to size 
fix it, and give wearer a comfortable feel on th 
ck. After starching, neckband is placed on 
curved press, as shown above. Machine head, 
here raised, comes down on neckband to dry it. 


12. Before a shirt is ready for shipment from 
the factory, a cardboard form is inserted to aid 
the worker in folding and pinning the shirt 
ly. The cardboard base is then removed, 
as shown above, and the shirt is packed 


How to Find Your Correct Shirt Size 


To rnp your neck size, measure at place 
where neckband normally rests as shown at 
left above. Add half an inch for comfort. Tape 
above shows 15%; model then should wear a 


size 16, Correct sleeve length is obtained by 
measuring from the center of your back near 
the neck to the end of sleeve. Tape (right 
above) shows the model needs a 34. 


at la 


How to Fold a Shirt for Traveling 


You will have more room in your suitcase 
and fewer wrinkles when you unpack, if you 
fold shirts as shown in these four photos. 
First, lay the shirt front down, folding back 
sleeves and part of shoulders, as at left above. 
‘Then fold the garment in three parts horizon- 


tally, as at right above. Starting with the tail, 
next fold shirt in four parts vertically, as at 
left below. Result, at right below, shows shirt 
ready for packing. Folding a shirt in this 
way also saves space in your bureau drawer 
at home. 


Trick § ¢ Lifts Six Barrels 


Try picking up six heavy oil drums with 
a single loop of rope—and no knots, please 
The Chinese invented the trick, and now it's 
saving time and work for the Navy's Seabees. 
A 30-foot-long, endless loop of 3-inch manila 
rope is arranged around the barrels as shown 
above. Loops A and B are then simply hooked 
onto a cr s shown at left. The rope is 
kept tight by the drums’ weight and can't 
slip off if looped below the barrels’ bottom 
rings. Called the Chinese Barrel Sling, the 
hod is said to be the fastest yet devised 
and particularly suited to loading at sea 


Mobile Saw Cuts Logs and Costs 


Tits mobile “sawmill” goes right to the 
trees, saving logging costs and making small 
jobs profitable. Assembled (left) , it has a 56- 
inch blade and handles logs up to 18 feet 
long. Knocked down and packed on a traile 
(below), it's only 32 feet long. In a day, it 
can saw 3,000 board feet of hardwood or 
5,000 board feet of pine or poplar. Built by 
the West Virginia Agricultural Experiment 
Station, the sawmill can be set up in half a 
day and knocked down in 1% hours. An 
86-hp. Diesel engine drives the rig, 


— 
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Professor Kempton demonstrates how to hold 


a dogfish that he has caught off pier at the Marine 
Biological Laboratory at Woods Hole, Mass. 
Balloon is to collect urine for kidney study. 


Dogfish Aid 
Medical 
Research 


| Creer a hate dogfish, the littlest 
sharks, for their love of lobsters and fish. 
But they've found a friend. Biologists think 
they're useful—and extremely interesting. 

For example, put a normally gray dogfish 
into a white-walled tank of sea water. Within 
two hours his hide will have bleached out 
close to white. Put another dogfish into a 
black-walled tank with no lights. Within 
two hours his skin will be extremely dark. 
Swap fish—and they'll swap color too! 

Put blind dogfish into the two tanks, how- 
ever, and nothing happens. The dogfish must 
see the color of his environment before he 
can change to match it. 

Prof. Rudolf Kempton, of Vassar, is study- 
ing dogfish kidneys. He hopes to find out 
more about the human kidney—although the 
dogfish kidney acts just the opposite. 

A human kidney works hard to get rid of 
urea. If it fails, an overabundance poisons 
the system. But the dogfish thrives on urea— 


For study, dogfish is tied bel up to trough, 
head in tub of water to keep it alive. Water tem- 


perature and oxygen content must be just right. 


Here Dr. Kempton collects urine in syringe, 


Blood samples also are taken, as shown in close- 


up at are kept in well saat ae =a 
returned to it after examination and inet 
samples. Blood and urine are analyzed in lab. 


the more the better. It keeps the fish alive 
by preventing his blood from being dissi- 
pated. So the dogfish kidney takes in blood 
and extracts urine. 

How the fish makes the kidney do this is 
what Dr. Kempton is trying to find out. 
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iter can measure the level 


iger counter 
cian neul a beeny opines 


above—or map radioactive contami- 
nation after an A-bomb blast. 


reo a box resembling a radio cabinet 
comes a string of sharp metallic clicks like 
those of a telegraph sounder—infrequent at 
first, then in rapid succession. 

That is the atomic-age alarm. More and 
more people are hearing it. Some day your 
‘own safety may depend on it. 

‘The chattering noise comes from a Geiger 
counter, one of the principal instruments 
used to locate radioactive substances. Lack 
of any human sense to detect the invisible 
rays makes them necessary. About 60,000 
radiation detectors are being used today on 
Government atomic projects alone. Once 
physicists had to invent and build these de- 
vices to suit their purposes. Now two dozen 
American firms make complete instruments, 
and others produce their components. About 
four million dollars’ worth of them were pro- 
duced last year, and increasing applications 
are multiplying the demand for them. 

So manufacturers are now preparing to 
turn out tubes and other parts for them by 
the tens of thousands, like components of 
radio receivers; and soon Geiger counters 
are expected to be in mass production. Be- 
sides meeting peacetime needs, assembly-line 
manufacture of radiation detectors will solve 
the problem of supplying the enormous num- 
ber that would be needed in an atomic war. 

‘Twenty-three varieties of radiation detec- 
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Instruments that warn of unseen 
rays are readied for mass output 
to meet needs of peace or war. 


By Alden P. Armagnac 


tors, a representative array of the latest mod- 
els, recently were exhibited by the U. S. 
Atomic Energy Commission at a conference 
of electrical and radio engineers in New 
York City. One of the newest, a “scintillation 
counter” with a light-sensitive photo tube 
that responds to luminous scintillations of a 
crystal, excels at registering neutrons. The 
AEC calls it “the most important advance in 
radiation-measuring instruments for nuclear 
research” made during 1948. Because the 
neutron has no charge, the ordinary Geiger 
counter will not detect it effectively, 

You can take your choice of other models 
especially suited to detect alpha, beta, or 
gamma rays. Some employ a Geiger tube, a 
device in which radiation causes a sudden, 
brief electrical disc! between a charged 
wire and an encircling metal cylinder—with 
a resulting click when the pulse of current is 
amplified. Others use an ionization chamber, 
a form of electrical condenser whose charge 
gradually leaks off on exposure to radiation 
and is measured by an indicator on the scale 
of an electroscope. Many go by fanciful nick- 

] ." “Zeus,” “Cutie Pie,” “Walkie- 


simply classified according to purpose: 


1 Radio-chemical analysis. Geiger 

counters that detect the rays of radio- 
actively tagged substances, in medical and 
chemical “tracer” experiments, belong to this 


Eves and Kars 


group. They may be elaborate affairs with 
such refinements as automatic dials, like 
mileage meters, to record the total number 
of clicks. These research-type models are not 
usually intended to be carried about. 


DA Health-physics survey meters. These 
are designed especially to be carried 
from place to place. Non-experts may use 
them to locate radioactivity. In trained hands, 
they also serve to measure its intensity. Pros- 
pectors employ them to find uranium-bearing 
minerals. Health-physics experts use them - 
to test the radiation from uranium piles and 
other “hot” spots in atomic projects and make 
sure that workers and dwellers nearby are 
not endangered. In atomic warfare, these 
would be the radiation detectors rushed to 


Full dress for a radiation sleuth includes 
t-type mask to avoid inhaling radio- 
lls, and a long 


ity at a safe distance. He carries an electro- 
scope-type in other hand, and wears 
two pocket meters and a sensitized-film badge 
to check on how much radiation strikes him. 


veal the areas contaminated with radio- 
activity. 

Where radiation is intense, a pistol-grip 
hand instrument of the ionization-chamber 
type, the “Cutie Pie,” is considered the most 
reliable survey meter. Others using Geiger 
tubes, however, are the most sensitive. Slung 
from a shoulder strap, a typical Geiger-coun- 
ter survey meter consists of an oblong case 
about the size of a worker's lunch box, with 
a short flexible cable leading to a shiny metal 
baton, Wielding the baton in his hand or on 
a pole, the surveyor uses it to test objects for 
radioactivity, watching a dial on the case or 
listening with a headphone. Designers have 
been making strides in reducing the size and 
weight of survey meters. 

The smallest of all, a tiny meter small 
enough to fit in the pocket and called the 
Audeton®, uses no batteries, A built-in, 
spring-operated generator supplies power to 
charge a condenser that operates a Geiger 
tube about the size of a cigarette for nearly 
two hours. You wind up the generator by 
pulling a knob attached to a drawstring. The 
earphone is a midget hearing-aid button. 

‘Another novelty, recently proposed, is an 
attachment that would convert any home 
radio into a stationary or portable radiation 
detector. This might have emergency appli- 
cation in.wartime. According to William D. 
Schafer, of the Los Alamos Scientific Labo- 
ratory, it could consist simply of a suitable 
Geiger tube with an adapter plug fitting into 
one of the set’s regular tube sockets. The 


R. bling fountain pen, this “pocket cham- 
ber” (below) is worn by worker in "hot" area. 


At end of day it is placed in measuring instrument 
ow much radiation be got. 


(inset) that reveal 
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radio set would serve as the amplifier, and its 
loudspeaker would make the signals audible. 
Problems of manufacturing such a device re- 
main to be worked out. 


“hot” the surroundings are, personnel-mon- 
itoring meters reveal what concerns him most 
of all—how much radiation his body actually 
receives. 

Human exposure to radiation is measured 
in units called roentgens. One-tenth of a 
roentgen per day has long been the accepted 
safety limit for workers regularly exposed to 
radiation in peacetime pursuits. This has 
been considered the maximum Drum thet the body 
can tolerate over long periods of time—say, 
20 or 30 years—with assurance of no ill ef- 
fects. Expert opinion now favors a limit of 
only three-tenths of a roentgen per six-day 
week, half of the figure above, to give an 
even greater safety factor. 

No apparent ill effect results from far 
greater doses of radiation, however, if expo- 
sure is brief. Then it takes at least 50 roent- 
gens to cause even mild nausea or “radiation 
sickness,” from which recovery is complete. 
A fatal dose is as large as 200 to 600 roent- 
gens. Therefore troops and civil-defense 
workers who might be called upon to expose 
themselves to radiation in a wartime emer- 
gency could safely use much higher tolerance 
limits than regular peacetime workers, But 
they, too, would need personnel-monitoring 


exposure to radiation 
the limit he can safely absorb daily. 


Miniature radiation detector above gives aud- 
ible signal through hearing-aid button worn in 
4 at upper right compares size of its 


radiation detectors to warn of reaching this 
limit. 

Badges or finger rings containing X-ray 
film, darkened by radiation, are among the 
simplest of personnel-monitoring devices. 

Meters worn on the clothing may be as 
small as fountain pens, which they resemble. 
These are miniature ionization chambers. In 
one type a moving hairline, on a tiny scale, 
gives a direct reading. Others, more rugged 
and better suited for untrained users, must be 


Mass production of radiation meters is on the 
way as makers develop precision manufacture of 

‘quantity. Here is an aray of Geiger tubes 
From Westinghouse plant at Bloombe 


Id, N. J. 


tiny Geiger tube to cigarette. Pulling knob at 
end of drawstring works built-in generator, 
lower right, that makes batteries unnecessary. 


placed in a separate instrument for reading. 
Still needed has been a compact instrument 
that would give a positive warning when the 
tolerance limit was reached. 

The new “Pocket Screamer” does this, 
Clipped to the belt or carried in a pocket, it 
contains a midget ionization chamber. When 
radiation discharges it to a preset level, a 
relay closes automatically and sounds an 
alarm buzzer—warning the wearer to get out 
of the “hot” area. END 


Even home radios mi; 
tion detectors by atta 
to a recent proposal. Idea awaits commerci 
development Dia Geiger tube suited to purpose. 


it be converted to radia- 
rent like this, accordinj 
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Automatic counter instantly tallies corpuscles 
in blood sample inserted at left. Oblique lightin; 
makes them bright against dark field. and total 
light reaching photo cell depends on their num- 


Photo Cell Counts 
Blood Cells Faster 


NEW microscope with a built-in photo 

cell makes blood counting speedy and 
automatic. With it, any nurse or office assist- 
ant needs only 15 seconds to count red and 
white blood corpuscles in a blood sample and 
measure its hemoglobin. A trained tech- 
nician, using a conventional microscope, re- 


Drawing at left, below, shows how red corpus- 
‘es in standard counting chamber look to techni- 
n at microscope, who must count the numl 


ber. Separate specimens, prepared with different 
solutions, are used for red and white corpuscles. 
Latter specimen is also used, under direct light- 
ing, to measure the hemoglobin content. 


quires 15 minutes for the task. The sketch 
above shows how the Photomicron® works. 

The new device should prove invaluable 
in busy clinics and hospitals where large 
numbers of blood counts are a daily routine. 
For doctors in localities distant from a large 
city or hospital, it will provide blood-testing 
facilities unobtainable before. The Photomi- 
cron could also play a vital role in such an 
emergency as an atom-bomb attack. This 
would require rapid blood tests on an unpre- 
cedented scale for treating radiation injury. 


within a ruled area one by one. Drawing at right 
shows how they appear, in the new instrument, 
to a photo cell that gives an instantaneous tally. 


More Wind for Wind Tunnels 


Man-Mane cyclones, 10 times more power- 
ful than nature’s, will be everyday work for 
this big Westinghouse air compressor. 
Driven by two 25,000-hp. electric motors, it 
will whip up 1,500-m.p.h. gales in a new 


Light Guides Driverless Truck 


Tras new materials-handling fork truck 
can start, stop, back up, turn around, and 
raise, lower, and tilt its cargo boom—all with- 
out a driver. By varying the frequency of 
pulses of a light beam with a stroboscopic 
disk, an operator at a distance (hidden in 
picture below) can make the truck do nine 
separate jobs, Photo cells on the truck trans- 
late the light into electrical impulses that 
actuate hydraulic controls. The Automatic 
Transportation Co. built the truck—but only 
as a special exhibit: no production is planned. 


ey 
‘(eens 


supersonic wind tunnel at the Ames Aeronau- 
tical Lab at Moffett Field, Calif. Each of the 
eight giant disks on the 123-ton rotor above 
is 12 feet in diameter and four inches thick. 


Two-foot-long, propellerlike blades on the 
toothed rims will blast 1,000,000 cubic feet 
of air a minute through the tunnel. 


Retractable Skeg Aids Barge 


Aswupte trick long used in small sailboats 
with centerboards is helping to make cargo 
barges more maneuverable. The new barge 
below has a small, retractable skeg on one 
end. In pull-towing, the skeg is lowered to 
keep the barge from yawing; in push-towing, 
it is raised out of the way. The other end is 
squared off so two of the barges can be butted 
together and towed as a single unit. De- 
signed by Butcher-Arthur and built by Dravo, 
the barge is 240 feet long and can carry 
2,500 short tons of dry cargo. 
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Stool Lightens Dentist’s Work 


Dr. Cannot Jonson, a Chicago dentist, 
is shown using the Rota-Seat® he invented 
to let him work sitting down. As seen at 
right, above, the rubber-wheeled stool is 
hinged to a plate that anchors under the pa- 


Plastic Quilted for Upholstery 


Ar right is a new kind of upholstery, made 
by electronically heat-sealing a sandwich of 
fire-resistant filler between two sheets of 
Vinylite® plastic. This method of quilting is 
quicker than stitching and produces a ma- 
terial with a tough surface that is easily 
cleaned. Called Sealtuft®, it can be used on 
furniture, in automobiles, and as a decora- 
tive wall covering. 


Books Read from Microcards 


To save library space, books are now being 
copied photographically in microprint on 
file cards, For reading, a card is put into the 
Micro Library Reader® below. This magni- 
fies the image 24 times in projecting it on 
a screen, Each 3- by 5-in. card—a fine-grain 
photographic print—holds 30 to 200 pages 
of text, depending on original size. 


4 


ee 

oa 
tient’s chair. As the stool is moved, it carries 
along a footrest with a drill-control pedal. 
Varying the relative positions of chair and 
stool, adjusting their heights, and sitting 
side-saddle or astride the eccentric-swiveled 
seat positions it for 80 percent of all dental 
operations. 


Electricity Heats Oil Radiator 


Tuts liquid radiator (below) needs no 
central furnace, plumbing—or safety valve. 
It is heated by electricity and, instead of 
water, contains a permanent, sealed-in sup- 
ply of low-expansion, heat-retaining oil. Made 
of pressed steel; the Hurseal® unit is light 
enough to carry from room to room and 
plugs into any electrical outlet. 
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Before: Grease-covered transmission to be cleaned is seen with ins 


on plate removed. 


By Ray Mitholland 


Vaporizer 
Degrease: 
Machinery 


Ten seconds in ch 


WASHING heavy oil or grease off an auto 
mobile transmission gear by condensa 
of the vapors of a volatile solvent is no 


man scares easy 


rank, About ttom of the 
ical steam bath tank, the @ 


starts running off the gear 
s transmission gear as clean Suddenly, the grease has all run off. Then a 


lear liquid starts tric g fro ie lower 
hirt just back from laundry. lea" liquid starts trickling from the | > 
edge of the gear in a steady stream. Almost 


After: Transmission gears are shown below cleansed by degreasing with yolatile-solvent vapor. 


Portable degreasing gun goes into the filler hole 
of le differential. Phug-in electric h 

solvent in can. Pressure forces vapor 
through nozzle into gear housing. 


Differential before cleaning, seen with plate 
is gooey with dirty grease and oil 


Differential after cleaning is shown below. Con- 
densed vapor has washed grease out drain hole. 


as suddenly, after a few seconds, the clear 
trickle of liquid stops. The transmission gear 
that was a gooey blob eight or ten seconds ago 
is now clean—chemically clean, cleaner than 
a white shirt just back from the laundry. 

Where did that trickle of grease-washing 
solvent come from? Where did it go when 
it suddenly vanished? The whole creepy 
performance is the result of collaboration 
by the familiar partnership of science and 
engineering. 

Science pulled apart a molecule consisting 
of hydrogen and carbon atoms and inserted 
three atoms of chlorine. The result was tri- 
chlorethylene—a clear, volatile liquid that is 
1.46 times heavier than water and boils at 
188° F, or 24° below the boiling point of 
water. Trichlorethylene has gasoline or ether 
beat all ways from the ace as a solvent of 
organic oil, grease, wax, and tar. Among the 
reasons are that it is classed as’ a nonflam- 
mable solvenf and gives off a vapor more 
than four times heavier than air, 


Degreasing Is Big Business 

Now, any time science comes up with a 
new grease solvent, engineering is imme- 
diately full of interest. For the removal of 
grease and oil from metal parts that must be 
painted or electroplated runs into an indus- 
trial cleaning bill of millions of dollars a year. 
And when the new solvent is nonflammable 
and loaded with other qualities of an ideal 
industrial solvent, engineering grabs it and 
puts it to work by designing degreasing 
apparatus for its specific use. 

In its simplest form, the degreasing ap- 
paratus for employing trichlorethylene—Du 
Pont calls it Triclene D®—is a stainless-steel 
tank 17 inches square and 36 inches high. 
That is the Cub? model, manufactured by 
Circo Products Co., of Cleveland, and de- 
signed for small machine shops and automo- 
bile service departments. 

The tank has a double bottom, the lower 
compartment housing electric heaters for va- 
porizing the solvent. The work compartment 
of the tank needs only four gallons of solvent 
to provide enough degreasing vapor to clean 
290 pounds of steel parts an hour. A thermo- 
static control maintains the vapor level inside 
the tank at 17 inches. 

To clean a batch of parts, they are lowered 
into the tank in a basket or on a hook. When 
the parts enter the vapor zone just above the 
level of the boiling solvent, the vapor im- 
mediately starts condensing on their cold 
metal surfaces. 


This is the same thing that happens when 
steam strikes a cold window pane and con- 
denses to drops of water. The concentration 
of trichlorethylene yapor, however, is much 
higher than that of water vapor at the same 
temperature. Because it takes only about 
one-ninth as much heat to vaporize a pound 
of trichlorethylene as is needed to vaporize 
a pound of water, a small change in tempera- 
ture caused by contact with the cold, greasy 
parts produces a relatively large volume of 
condensate. 

‘The condensed vapors are highly solvent 
and quickly strip all grease, tar, oil, or waxy 
substances from the metal. The contaminated 
solvent drips back to the bottom of the tank. 

There it is reconverted into clean vapor 
by the heaters. Since the sludge and grease 
stripped off the work havea much higher boil- 
ing point than trichlorethylene, they do not 
distill into vapor again with the solvent. So, 
as long as there is a reasonable amount of 
solvent in the bottom of the tank, the cycle 
of vaporization and degreasing with pure 
solvent vapors can go on. It stops only when 
the work has been warmed to the tempera- 


In medium-size model of vapor degreaser, 
shown below, the solvent is heated b by gas burn- 


ture of the vapors. Condensation then ceases, 
and the work—washed clean—is lifted out 
of the tank. 

If the work is inspected immediately after 
removal from the tank, any cracks or surface 
defects in the metal are readily detected by 
a fine line of wet solvent seeping out of the 


cracks. 

‘The fact that trichlorethylene is soluble in 
water only to the extent of one part in a 
thousand is an indication of its chemical sta- 
bility. Hence, all of the common metals— 
iron, steel, copper, zinc, aluminum—may be 

by its vapor without etching their 
machined surfaces. 

Trichlorethylene carries an Underwriters 
classification as a nonflammable solvent. It 
has no open-cup flash point. Its vapor, how- 
ever, begins to break down chemically when 
in contact with hot surfaces of temperatures 
above 750°F. Thus, while the solvent is 
considered safe to use under normal shop 
conditions, the degreasing process should 
not be carried on near heat-treating furnaces 
or where welding is done. Very hot surfaces 
or an open flame will cause some of the 


ers. A water jacket around upper compartment of 
the tank speeds condensation of cleansing vapors. 


chlorine to be released from the vapor. The 
vapor is nonexplosive. 

Because the solvent vapor is 4% times heav- 
ier than air, it mostly remains down inside 
the degreasing tank. If strong drafts across 
the top of the tank are prevented and the 
work is lifted out slowly enough to prevent 
pumping the vapor out of the tank, only a 
slight aromatic odor in the vicinity of the 
degreasing apparatus is noticeable. 

Since trichlorethylene is a powerful solvent 
of all types of organic grease and oil, repeated 
contact of the fluid or hot vapor on the hands 
will extract the oil from the skin and cause 
dryness and cracking. 

Its toxicity is rated as low compared with 
that of most volatile solvents. But the vapors 
of all solvents, except water, are considered 
toxic to some extent if the concentration is 
great enough and the time of repeated ex- 
posure is long enough. 

Safer to Use Than Naphtha 

Trichlorethylene, if inhaled in consider- 
able concentration, can cause dizziness and 
a feeling of fatigue. Ordinarily, a few deep 
breaths of air bring complete recovery. In 
extreme cases of exposure, the victim may 
need a complete rest and a doctor's care. 
There is no medical record of any accumu- 
lative bad effect on the human system from 
the vapor of trichlorethylene. It is far safer 
to use than either naphtha or some of the 
other chlorohydrocarbon solvents. 

Where large quantities of parts are to be 
degreased by the vapor method, the appa- 
ratus is more complicated and costly than for 
the dip method used in small machine shops 
and automobile service departments. These 
high-production machines are equipped with 
automatic conveyers. The work is hung on 
hooks or placed in baskets and carried 
through the degreaser on a continuous con- 
veyer chain. 


During this process, the work is first sub- 
merged in liquid solvent or passes through a 
liquid spray. It then is carried over a draining 
rack—all enclosed—to the final vapor strip- 
ping chamber. The work comes out warm, 
but not uncomfortably hot to the bare hand, 
and is dry and chemically clean—ready for 
inspection, painting, or electroplating. 

Portable Model Cleans Differential 

Vapor degreasing has also been adapted 
to cleaning out old and contaminated grease 
from automobile transmissions, differentials, 
and overdrives before adding new, clean lu- 
bricant. The device used for this looks like 
a paint-spray gun and is manufactured un- 
der the name Dee Tee® by Circo Products. 

In using this small vapor degreasing de- 
vice, the drain plug of the housing is removed 
and as much of the old oil is allowed to drain 
out as will flow while the service attendant 
is lubricating the other points of the chassis. 
When the attendant is ready to clean out the 
residual grease from the housing, he screws 
a small can of Circo Dee Tee Solvent® to the 
electrically heated part of his small portable 
vapor degreaser. 

After a few moments, the solvent is suffi- 
ciently heated to generate a flow of vapor 
through the nozzle. This is inserted in the 
filler hole and sealed vapor-tight by an 
adapter. In less than ten minutes the solvent 
vapor will thoroughly strip all old oil or 
grease from the housing, washing out at the 
same time any small metal particles that 
have accumulated. When the contents of the 
small can of solvent have been completely 
vaporized, the interior of the housing is clean 
and dry—ready for refilling. 

The manufacturer does not recommend 
this portable vapor degreaser for flushing 
out the engine crank case, probably because 
the vapor would condense before reaching 
the extreme ends of a cold crankcase. END 


Fluorescent Strip on Bridge Rail Lights Road 

‘The experimental installation, by Sylvania 
Electric Products, lights a 500-foot section 
of the bridge so well that motorists can 
drive over it at night without headlights. 


A continvous row of 8-foot fluorescent 
lamps along one railing of this bridge at 
Salem, Mass., throws light over the entire 
$2-foot roadway and the sidewalk at right. 


Crankease Ventilator Filters Vapor Impurities 


Tue Vacu-Vent®, recently introduced by 
Motor Economy Products, New York, is said 
to reduce engine wear by filtering gaseous 
impurities in the crankcase and introducing 
the cleansed vapors into the intake manifold. 
Vacuum in the manifold actuates an air-valve 


Water Makes Car Brush Revolve 


A revotvinc brush driven by either high 
or low pressure through a garden ‘hose takes 
some of the work out of car washing. A sta- 
tionary bumper brush reduces splashing and 
enables you to clean corners. The Swirl-O- 
Matic®, sold by Melaire Distributing Co., 
New York, is priced at about $7. Replace- 
ments for both brushes are also sold. The 
scrubber can be used for cleaning screens, 
walls, and other large surfaces. 


Pet Rider Gets Window Seat 
Laresr thing in animal riding comfort is 
this portable, padded, railed window seat 
invented by W. W. Casteel of San Diego, 
Calif. It is a 20” diameter semicircle that 
hooks into the window well to give pets more 
air and a better view of the scenery. 


piston in the device, ereating a correspond. 
ing vacuum that draws out the 
vapors. Savings in gas and oil consumption 
are d for the ventilator, as well as in- 
creased engine power. It sells for about $17 
and can be installed in under an hour. 


Mirror Locked by Door 

A REAR-viEw mirror being distributed by 
Ford dealers hooks onto the door top so that 
it can’t be stolen when the doors are locked. 
Only one screw clamp is needed for the in- 
stallation. Angle of vision is adjustable from 
inside the car. 


oa | 


Wus 1 iurns , 


the Heat Off 


The heat was on in more ways than one. A used-car dealer 
started it when he told his young salesman to deliver or else, and an old 
sedan kept it going until Gus cooled things off. 


By Martin Bunn in trouble. He's really up against it now.” 
“You'll be up against it yourself if you 

TAN HICKS bustled into the Model Ga- don’t stop bothering me,” Gus said sternly. 

rage office. Gus Wilson, puffing his pipe, He winked at Joe Clark. 
was checking over a stack of accounts with “But Boss . . .” Stan pleaded. 
his partner, Joe Clark. “Okay, okay,” Gus grinned, pushing a 

“Boss,” Stan broke in, “you know—” stack of papers aside. “What's the trouble?” 

“I'm busy,” Gus said without looking up. “It’s like this,” Stan began. “Lem was in 

“But Boss,” Stan persisted, “you know my class in high school. Now he’s a salesman 
Lem Spardom?” for Snedicker—that used-car dealer down the 

“No, and I'm still busy,” Gus said shortly. highway. Lem did all right for a while but 

“Aw, have a heart,” Stan begged. “Lem’s _ he ain't been doing so good lately. Snedicker 
told him he'd cut off his drawing account if 
he didn’t sell a car this week.” 

“That's tough,” Gus said. 

“That ain't all,” Stan went on. “This is 
Saturday afternoon and it's still no sale for 
Lem. And he’s got a wife and kid to take 
care of, too.” 

“That's also very tough,” Gus said, “but 
we're running a garage, not a personal- 
problem clinic for used-car salesmen.” 

“Aw, Boss . 

“Seriously, Stan, what can I do about 
it?” Gus asked, dropping his hardboiled 


pretense. 

“It’s this way,” Stan sighed. “Lem’s got a 
car he can sell this afternoon if one thing is 
repaired. The temperature gauge keeps 
climbing over into the red. This man told 
Lem he'd buy the car if it was fixed by four 
o'clock and you said it was fixed.” 

“It’s after three now,” Gus said. 

“I know it,” Stan said, “and selling this car 
is Lem’s last chance to hang on to his meal 
ticket. Otherwise, this customer’ll go to an- 
other dealer.” 

“Alll right,” Gus agreed. “Where's this car 
with the climbing temperature gauge?” 

“In the shop,” Stan said, “and I don’t know 
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why it should be climbing so high. The water 
in the system’s not very hot.” 
“[1l be with you later, Joe,” Gus told his 


partner. 

Stan led the way to the shop, where Lem 
Spardom, a studious-looking young man, 
stood beside a 1941 sedan. He seemed wor- 
ried, Gus shook hands with him and glanced 
at the instrument panel. The temperature 
gauge showed over 200 degrees. Gus stepped 
around and looked at the engine. He noted 
that the fan belt and radiator hoses were new. 

“See you been having some work done,” 
Gus said. 

“Quite a bit,” Lem answered. “When our 
mechanics went over this car they found 
someone had removed the thermostat. After 
they put in a new one, the gauge indicated 
overheating.” 

“They use the right one for this model?” 
Gus asked as Stan let the radiator drain. 

“They tried two or three different ones, 
checked and rechecked them but couldn’t 
get anywhere. Before they got through, they 
put on a new water pump, installed those 
hoses, reverse-flushed the radiator, and put 
in cooling-system solvent.” 

“And it still overheated?” Gus asked. 

“The radiator never boils,” Lem went on, 
“but every time you look at the gauge you 
think it’s about to. One of the mechanics 
wanted to take the thermostat out and just 
not say anything about it. 1 couldn’t see that. 
It looked like a dirty trick.” 


Gus Finds the Hot Spot 

“It would have been a dirty trick,” Gus 
agreed. “Yanking the thermostat looks like 
an easy cure for overheating. Actually, it just 
covers up the cause of it for a while.” 

“Well,” Lem said, “I don’t know about 
thermostats, but I figured that if the manu- 
facturer put one in, it ought to stay there.” 

“That's right,” Gus said. “Pull one out and 
you pay for it sooner or later in increased en- 
gine wear and higher gas and oil bills. A 
thermostat temporarily blocks water circu- 
lation to let the engine build up to normal 
running temperature fast. Gasoline vapor- 
izes and oil’circulates much better in a warm 
engine. After she’s warmed up, the thermo- 
stat lets the water circulate.” 

“Maybe the temperature gauge is out of 
whack,” Stan suggested. 

“Could be,” Gus agreed. 

“Or the heat-indicator uriit on the engine,” 
Stan added. 

“Could be that, too,” 
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Gus said. “We'll 


check those two points first. Get me a pan 
of water, Stan.” 

Gus removed the heat indicator unit and 
examined it closely. Then he put the pan. of 
water on a gas ring. When it boiled, he 
dropped the unit—still connected to the gauge 
—into it. The gauge promptly registered 


boiling. 

“Right on the nose,” Gus commented. 

“The unit and gauge seem to be okay.” 
“Now we're right back where we started 
from,” Lem shrugged. 

“Oh, it's not that bad,” Gus said. “I think 
I know what the trouble is—maybe. Get busy 
and take off the water pump, Stan.” 

Gus stepped to his workbench, selected a 
welding rod, and shaped one end into a small 
hook. Stan removed the pump, revealing a 
hole into the block where the pump had been, 
Gus the hooked end of the rod into 
the hole and yanked. Nothing happened. He 
pulled again, but still nothing happened. 

“I get it,” Stan said suddenly. “I ought to 
have thought of it before. Wait a minute.” 
Stan hopped to the bench and came back 
with a hammer, a small chisel, and a hacksaw. 

Gus grinned. He took the chisel and ham- 
mer and spent a minute tapping gently 
around the circumference of the hole. Then 
he again pushed the hooked rod into the 
hole. This time he slowly withdrew a few 


iting tube,” Gus said. 
“It runs lengthwise Gaccsh the block inside 
the cooling jacket. It carries the incoming 
cooler water from the radiator directly to the 
valves and valve seats. Keeps them from 
burning and lengthens their life.” 

“I didn’t even know there was such a 
thing,” Lem said. 

“Most car owners don’t either,” Gus told 
him, “and some mechanics have a bad habit 
of forgetting. Every L-head engine built 
since 1935 that has a water pump in front— 
except V-8's—has one. Before water goes to 
any other part of the engine, that tube carries 
it right to the valves.” 

Gus pulled out a few more inches of the 
tube and cut the bottom almost through with 
the hacksaw. Then he bent the section up- 
wards. He continued to pull out the tube, cut- 
ting and bending as he went along, until he 
had removed its entire length. Much of the 
tube’s bottom and sides had been eaten away 
by rust. 

“There's the cause of your trouble,” Gus 
said. He held the tube up. “This should have 


been replaced a couple of years ago, anyway.” 

“I don’t get it,” Lem said. He stared at the 
corroded tube Gus held. “You mean that 
rusted tube makes the temperature gauge 
run up high?* 

“That's right,” Gus said. “It’s so rusted 
that it couldn’t carry water where it should. 
So you had a localized hot spot where the 
heat-indicator unit is located on the engine. 
A new tube will fix it.” 


The Heat's Of 

“Well, that’s fine,” Lem said, still a little 
doubtfully, “but I've got to deliver this car 
in a little over half an hour or I can drive it 
right back to Snedicker.” 

“Gee, Lem,” Stan said, “can’t you get this 
guy to wait? We'll have to pull the radiator 
to get the new tube in. That'll take too long.” 

“If that's the case, I'm sunk,” Lem said. 
“This man said to bring the car and no over- 
heating by four o'clock, and he meant it.” 

“That's too bad,” Stan sympathized, “but 
we'll have to pull the radiator. The new tube’s 
too long to get between it and the block. 
Then we got to put it back.” 

“Maybe we can beat the deadline,” Gus 
grinned. “Get a new tube from the stock- 
room, Stan, and make it fast.” 

Stan made it fast, but when he retuned 
with the tube he found Gus methodically fill- 
ing his pipe while Lem hopped around im- 
patiently. Stan wondered why Gus wasn’t 
working on the grille. 

“Want me to take off the grille?” Stan 
asked, 

“Never mind the grille,” Gus answered. 
“It can stay right there. We're going to short- 
cut this job. Let’s have that tube. And get me 
a torch and some solder.” 
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Gus is one of those expert mechanics who 
talk slowly, never seem to be in a hurry, but 
work fast. By the time Stan came back with 
the torch and solder, Gus had hacksawed the 
new tube three-quarters of the way through 
at three points. He bent the sections around 
and pushed the first one into the hole in the 
block almost as far as the cut. Then he bent 
down the next section and soldered the cut. 
He pushed that section in and soldered the 
next cut. Working that way he had the new 
tube installed in less than 10 minutes. 

“There you are,” Gus said, straightening 
up from his work. “Almost set to go and we 
didn’t il 


” Lem grinned, keeping an 
eye on the clock. 

“Put the water pump back dn and fill up 
the radiator,” Gus told Stan. 

Stan jumped to his work. “If you didn’t do 
that cutting and soldering, what a job that 
could be on some models—those that have the 
grille and fenders as one unit.” 

“I don't know how to thank you,” Lem 
said. He stuck out his hand. “You sure saved 
my skin.” 

“Forget it,” Gus answered. 

“Til drive by later and’ take care of the 
bill,” Lem said, climbing into the car. 

“You can tell your customer that the over- 
heating is cured.” 

Stan filled the radiator and Lem drove out. 
“Gee, Boss,” Stan told him, “you sure de- 
liver when the heat's on.” 

“Hey, Gus!” came a sharp yell from the 
office. “Will you for gosh-sakes come back 
and finish these accounts with me?” 

Gus grinned at Stan. “The heat's still on. 
What I better do is deliver now, before Joe 
starts steaming.” END 


may 1949 181 


Drawings by The Motor Cy 


te (England) 


A radiator placed crosswise between the leg shields cools flat-twin engine of new Velocette. 


Water-Cooled 
Motorcycle 
Starts by Hand 


ATER cooling, a hand starter, and a 

shaft drive are among the features you'll 
find in the new lightweight Velocette 149, 
a British motorcycle of striking appearance 
that’s soon to reach the U. S. market. It's 


Hand starter turns over engine by 
means of quadrant. A shaft carries 
drive to rear wheel. 
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powered by a transverse, horizontally op- 
twin engine with side valves. 

Although piston displacement is only 149 
ce. (9.08 cu. in.), the engine is reported to 
have plenty of umph. It has a comfortable 
top speed of about 50 m.p.h. and runs with 
a sewing-machine hum. In this country, the 
264-Ib. machine will sell for about $432. 

When pulled, the starter handle partly ro- 
tates a fore-and-aft shaft. Splined to this 
shaft is a quadrant that engages a small 
starter pinion. By means of two pawls, the 
small pinion rotates a large primary reduc- 
tion gear, which in turn rotates the engine. 
‘The starter handle also raises a prop stand 
fitted under the footrest on each side. 

Gears are shifted with a hand lever set in 
a gate above the starter lever. The gear box 
provides three speeds. A handle-bar lever 
controls the clutch. 


General layout of engine and gear unit is seen 
here. Generator is located ahead of flywheel. 


Because of a low center of gravity, low- 
speed balance of the machine is said to be 
exceptionally good. The front suspension is 
a telescopic fork with coil springs, the rear a 
swinging arm with coil springs that are ad- 
justable for load. The frame backbone is 
sheet steel, bent down over the sides. 

A two-throw crankshaft is employed. This 
is carried on four main bearings. A gear for 
driving the camshaft is splined on between 
the two rear main bearings. Running on two 
ball bearings, the camshaft is immediately 
above the crankshaft. 

Splined to the tail end of the crankshaft 
is the primary drive pinion. This engages the 
large primary reduction gear. Mounted on 
the end of the primary reduction-gear shaft 
is a two-plate dry clutch, followed by the 
transmission. An air cleaner is fitted behind 
the top of the radiator (see below). 


The rear suspension consists of 
a pivoted horizontal fork, coil 


seeing. ‘Top lever shifts oe ag 


Drive shaft runs through left member ot swing- 
ing rear fork. Note brake opposite the sears. 
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Lew-Cost Convertible Offers Big-Car Styling 


Suown above is the convertible model of 
the Morris Minor, a small British car now be- 
ing imported into the United States. The con- 
vertible sells here for about $1,600, 

It’s powered by a compact four-cylinder 
British Bulldog engine that delivers 27 hp. 
The engine sets well forward, allowing all 
assengers to ride within the wheelbase. 
ts hard-top counterpart, the converti- 
wheelbase of 86”. The overall length 


CORSA 


Beever ais 


Five world speed records for cars with 
500 cc. (30.5 cu. in.) engines have been es- 
tablished in Italy by this twin-fuselage racer, 
designed and driven by Piero Taruffi. High- 
est speed was 128.8 m.p.h. 

Streamlined to cut down air resistance, the 
car has vertical fins to increase stability. The 
driver sits in one fuselage, and the other car- 
ries the engine and fuel tank. The engine is 
a V-twin, air-cooled, unsupercharged Guzzi 
that develops 45 hp. 

Chains from a four-speed gear box drive 
the rear axle, housed in a streamlined cover 
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Double-Barrelled Car Sets New Speed Records 


is 147%", width 60°, and height 58". The 
convertible top is raised and lowered by 
hand. Rear side windows are removable 
when the top is down. The pull-type door 
handles are flush fitting. 

In keeping with British custom, the car 
has four forward speeds. Gears are shifted 
with a floor lever. Top speed is about 60 
m.p.h. The car is said to give 35 miles per 
gallon, even in stop-and-go traffic. 


between the fuselages. Gears are shifted hy- 
draulically by means of a lever between the 
driver's knees. Engine controls also are hy- 
draulically operated. 

Instead of a wheel, the car has two levers 
for steering. These move back and forth like 
steering controls in a tank, One turns the car 
to the left, the other to the right. All wheels 
are independently sprung. Brakes are opera- 
tive only on the rear ones. The entire machine 
weighs only 551 Ib. 

Taruffi hopes to build a larger car of the 
same type to race at Indianapolis. 


jack lif 


yes a Flat 


tee ? 
1. Loosen the buck bead. Several hearty tugs 
loosen the inside bead and it’s then an easy 


matter to pull tire from the rim, Entire job up 
to this point took 1 min. and 40 sec 


plained that he'd like to check the tubes. 
One slid a hydraulic jack under the frame at 
the middle of the car and tilted it, raising 
a front and rear wheel off the ground. The 
other got together a few tire irons, a couple 
of hammers, and two battered old cans— 
one containing liquid vegetable soap and 
another filled with a greaselike substance. 

Then both turned to the wheels, one at the 
front, one at the rear, Not bothering to pry 
off the hub caps or unscrew the lugs, they 
let the air from the tires, made a few passes 
with a tire iron, and dragged off the casings— 
leaving the wheels on the car, 

With the casings and tubes inspected and 
ew tube installed, the tires were mounted 
in in a jiffy. After a repeat performance 
on the opposite side of the car, plus similar 
attention to the spare, the job was done. 

Just a little more than ten minutes after 
entering the shop, the motorist drove away. 

Such speedy service is a common occur- 
rence at the shop of the New York General 
Tire Company. The secret lies in the fact 
that the job is done without removing the 
wheels from the car. 

The procedure was adopted during the 
war, when both time and help were short. 
It proved such a time-saver that the company 
made it standard practice. Today, mechan- 
ics at the shop take pride in the speed with 
which they do the job. 
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5. Put in the tube. After being given a shot 
oF two of air, a tube is shoved into casing. 
Mechanic's weight spreads tire enough so he 
can put in ordinary tube without difficult 


At the outset, other tire men threw up 
their hands, said it was a bad idea, How 
could you, they asked, remount the tire with- 
out pinching the tube 

But General does it, In the years the shop 
has been mounting tires in this way there 
have been only a couple of returns for failure 
because of pinched tubes. 

You can see how it's done in the accom- 
panying series of photos, If you're an old 
grunt-and-strain tire hand yourself, it may 
be a surprise to learn that the job is done 
with such little effort and so few tools, 

‘There's no reason you can’t do the same 
thing yourself, Here’s one caution, Be sure 
you have a good jack, one that will let you 
exert pressure without ‘knocking the ca 
down on your toes, 

The General shop has elaborate equip- 
ment and labor-saving tools, as the photos 
on page 188 show, but the quick-change job 
is done with just the things that any motorist 
might lay his hands on, 

In this, you have the to the character 
of a real expert, He uses his tools, but 
doesn’t depend on them to do the whole job. 
To the tools, he adds the skill of his hands 
and feet—plus a liberal amount of common 
sense. 

In the quick-change tire job, these are 
exactly the ingredients you'll find. Taker 
together, they add up to a task well done. 


Specialized Tools Aid 
Tire Mechanics 


Aurnoven changing a tire without remov- 
ing the wheel saves time, it’s sometimes 
necessary or convenient to do the job the 
old-fashioned way, At the New York Gen- 
eral Tire shop, however, you'll find equip- 
that’s anything but old fashioned. 
Some of the shop's labor-saving tools are 
shown in these photos, Several are used in 
almost any tire shop. Others are not so com- 
mon, In addition, the General shop has 
complete equipment for balancing wheels, 
an important step in these days of lower 
tire pressures, And for truck work, there’s 
a big air hammer to loosen stubborn beads. 


¢ apr operated by air 
the side walls far apart, With a tis 
enables the mechanic to spot 
breaks in the fabric on interior 


h white wall when 

nechanic uses this tool. It consists of ped- 
estal with a shaft to hold wheel. Turning the 
ide once around slips the bead on the rim, 


\e puncture-pr 
tube is much he 
and it's difficult to inse 


s up the lugs to an 
ness. They're tight cnou to be y 
turned on, a pressure foot kicks tire inward, — but still can be Icosened with an ordinary lug 
Several strokes around the tire loosen bead. wrench if you're caught with a flat. END 


A head “frozen” to rim after long use quick 
yields to this air-operated tool. As valve 
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What would you do if your home were 


flooded? Here are simple precautions that'll 


allot 


By Volta Torrey 


OU'VE seen a lot of photos of other 

people’s homes half submerged by swirl- 
ing, muddy flood waters. A great many of 
those persons never expected the water to 
flow over their window sills. So they made 
mistakes that increased their losses and 
suffering. 

That need not happen to you. All by 
yourself, you probably can do more than 
you suspect to foil a flood. Of course, you 
can ask your insurance agent about coverage 
for flood damage, but you are liable to find 
that it would cost a wad of money. There 
are precautions, nevertheless, that you can 
take without spending a cent. 

Just ask yourself these questions now: 

How high would water have to rise to 
reach your home? 
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ize mud and water damage. 


Howe Foil 


Most floods can be seen coming. Govern- 
ment engineers frequently can predict the 
height to which a river will rise 24 hours 
in advance. But much property is lost in 
almost every flood because people fail to 
understand the warnings. They don't know 
whether or not a flood cresting at the num- 
ber of feet specified in the warning will 
affect their homes. 

In many communities, the Red Cross has 
prepared maps that show what streets and 
lots will be covered if a river rises 20, 25, 
30 feet. and so on. By consulting such a map 
now, and remembering the stage at which 
the water would hit your home, you may 
save yourself a lot of time and trouble. 

Which way would you go, and what 
would you take with you, if a flood were 
coming? 

Never plan to sit out a flood on the second 


floor or the roof. That’s the way lives are 
lost. You can usually escape a flood, without 
even getting your feet wet, if you start in 
time and know where you're going. Consult 
the Red Cross now if you are uncertain. 

There usually is time enough, if you 
understand the warnings, for you to remove 
the things you'll need for your children and 
yourself. Forgetfulness, though, may be as 
annoying as the water. Pack your bags as 
though you were leaving for a vacation. 
Take your good clothing and toilet articles. 

After you've removed the things you'll 
need most, think of the articles you'll want 
first when the water recedes. Take your 
washing machine, if you can—and shovels, 
rakes, mops, brooms, and boots. Toss a sack 
of clean rags in your car, too, because the 
demand for them probably will exceed the 
supply after the flood. 

Then ask yourself: Are there heirlooms or 
other things dear to you that never could 
be replaced? How about your deed, mili- 
tary-service papers, war bonds, jewelry, 
musical instruments? And don’t forget your 
glasses. 

What would you do before the flood 
to minimise damage? 

People who know what floods are like can 
accomplish an astonishing amount of work 
before the water begins to lap at their door- 
steps. They lug their canned food, and 
everything else that’s movable and valuable, 
up out of the basement. They douse the fire 
in the furnace and shut off the utilities at 
the mains. 

Then they start with the first-floor rugs 
and move everything possible to the second 
floor or attic. Even a small attic will hold an 
amazing number of articles in an emergency. 
And what's left often can be stacked on a 
scaffold made by placing planks across saw- 
horses or sturdy boxes. Contrary to some 
folks’ opinion, shifting the weight upward 
in a house does not increase the danger that 
the building will be washed away. 

Experienced flood fighters hoist up the 
radio and the veneered or plywood furniture 
before they struggle with solid pieces, since 
the latter are less susceptible to water dam- 
age. They are careful not to place rugs or 
heavy articles on frail tables or wooden beds 
that might collapse. They stack their dishes 
and pots and pans in baskets, and put these, 
along with drawers of linen and clothing, in 
the highest possible places. 

Finally, they open the windows wide 
and prop the doors open firmly. This makes 


After you've wed immediate necessities 
from a flood-periled home. move everything 
possible to the attic or an upper floor. 


Rubber hose or a 
th of a rake makes an excellent sque 
ud out of a house, 


Planks and sawhorses, or even big packing 
boxes, make good platforms to hold pieces of 
furniture out of reach of the wa 
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it as easy as possible for the water to flow 
through the house. There’s likely to be only 
about a tenth as much mud left in a house 
that is wide open as in one that is closed. 

What's the most sensible thing to do 
while flood waters are pouring through 
your house? 

Get plenty of rest. 

If you wear yourself out running around 
or rowing around just to see what's happen- 
ing, you'll regret it later. The best course 
is to report immediately to disaster head- 
quarters, and take whatever inoculations or 
other health precautions are recommended. 
Don’t linger in a danger area, no matter 
how exciting it seems. That’s the way people 
get hurt. 

Don't wade back to your home until 
you're sure you can get both to it and from 
it safely, Then take a broom or long stick 
and keep poking the ground ahead of you. 
The flood may have washed out ugly hole 
even in pavement and sidewalks, and yo 
may get a nasty fall. Don’t wade around 
barefooted; there's likely to be broken glass 
in the muck. 

Never enter a building that has been 
flooded without first making sure that it 
won't collapse. Even if it still seems solid, 
proceed cautiously. You might get hit on 
the head by a chunk of falling plaster. 
‘There's no telling what you'll find. When 
Red Cross workers entered one home after 
a recent flood, they found a cow on a bed. 

How would you clean up several 
inches of mud in your home? 

Cleaning up after a flood is an appalling 
job—but some ways of doing it are not so 
difficult as others. Don't be discouraged by 
the odor. The wind usually will take care of 
it if you keep the house wide open. 

If a door will not open normally, remove 
the hinge pins and shove it out. If the 
windows are so swollen that you can’t move 
them, take out the sashes and lift them out. 

Carry everything you can out of every 
flooded room. Then, if you have a source of 
water and a hose, wash the mud out the 
way you'd wash a street. You can make 
an excellent squeegee by putting a section 
of rubber hose, or a strip of roofing, over the 
teeth of a rake or the edge of a snow shovel. 

Take up linoleum immediately so mud 
and water won't remain under it. Remem- 
ber, too, that it’s cheaper to repaper a wall 
than replaster it. So don’t try to save badly 
soaked and soiled wallpaper. Pull it off 
wherever it’s loose. Do this gently lest you 
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Toosen the keys that hold the plaster to the 
jaths. 

Your floors and woodwork are likely to 
buckle or warp if they remain wet very 
long. But by removing the mud and expos- 
ing the wood to the air, you can reduce the 
damage. A buckle in a floor sometimes can 
he face-nailed down and mended later. 
Don't attempt permanent repairs while the 
wood is still damp. 

Should you immediately fire up the 
furnace to dry things out? 

You shouldn’t—until you're sure it can be 
done without damaging the heating plant. 
Flood waters are likely to leave silt every- 
where, and mud in the flues or passages 
might cause your heater to burst. Clean 
them carefully with a hose or a swab on a 
long stick. Take the smoke pipe out of the 
chimney, too, and reach through the thimble 
to remove any mud that may have settled 
there. 

Look your chimney over carefully, too. 
The water may have eaten away mortar 
between bricks, leaving openings that 


Note Figures sean tos OD 
Dow" f-Mircoed gon rod 
shih fol wel wall come she 
ere ish thar &f canting 
Sere Mae oye 


Can this happen to your home? Thick layers of 


smelly mud coat the floor of this wrecked house 


should be repaired. Most chimneys stand on 
foundations in the ground. These should be 
checked to see if there has been under- 
mining. 

If you have an oil-burning system, make 


sure water and dirt haven't gotten into the 
tank, Dismantle the burner and clean all 
parts with gasoline or kerosene. The air 


blower and fuel pump should be cleaned 
too. You may discover, even in gear hous- 
ings that seem tight, that mud has seeped in. 

Finally, when the system can be started 
safely, be careful not to overheat a damp 
house. That might release vapor that would 
actually delay the drying. 

What would you do about wiring and 
household mechanical equipment? 

Utility compar have to be cautious 
about restoring service after a flood. Don't 
demand that they endanger your own or 
other people’s lives. All wiring must be 
checked. All motors, pumps, washing ma- 
chines, sewing machines, and other mech- 
anical equipment must be taken apart, thor- 
oughly cleaned with gasoline or kerosene, 


in Montrose La Crescenta district Los Angeles 
County. Water smashed furniture through wall 


and dried. Windings should be baked in a 
slow oven and carefully tested for shorts 

What should be done with furniture? 

Take all wet furniture outdoors as qui 
as possible and remove 
such as drawers. Don’t try to pry out stuck 
drawers. Remove the back and push them 
out. Next, clean the furniture and store it, 
Leaving it in the sun may cause warping. 

Books are very difficult to save. Stand 
them on end with the pages open. As soon 
as they have dried a bit, stack them to pre- 
vent the paper from crumpling. Then stand 
them on end again. You may save them by 
such alternate drying and pressing. 

Could you intelligently direct stran- 
gers willing to help clean up? 

Americans are quick to lend a hand after 
every disaster. Volunteers, eager to work, 
show up before the victims have decided 
what to do first. Much of this labor is wasted 
vhen home owners aren't prepared to direct 
it intelligently. So look your home over 
now to see what you'd do and how you'd 
want it done if a flood comes, END 
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Transtucent Vinylite? bags keep cloth- 
ing fresh and clean on auto trips. Hung in 
the car, the dustproof zippered bags can be 
moved right from the car to a hotel room. 
The retail price is about $1.60. Keko Prod- 
ucts Division of Kennedy Car Liner & Bag 
Co., Ine., of Shelbyville, Ind., is the maker. 
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Converting Drill to Saw 


Hevop fast in a frame with a 4” circular 
saw in the chuck, a 4” electric drill becomes 
a very useful portable electri T've 
found it particularly handy in cutting up 
large plywood panels, 

No dimensions are given since drills vary 
in size and shape. Lay the drill on a bot- 
tom piece of %” plywood so the chuck ex- 
tends beyond an edge. Be sure the spindle 
is parallel to the bottom, and at 90 deg, to 
the edge. Screw short lengths of 1” by 2” 
stock to the base to locate and hold the drill 
housing accurate x” 


saw. 


y. Cut a clamp from ¥ 
plywood to fit the contour of the drill. Bore 
the clamp for two stove bolts and wing nuts. 
Shape one end of the clamp like a saw han- 
dle, Make the guard of %” and %” plywood, 
securing it at one end with a small butt 
hinge. The trigger is another piece of ply- 
wood, pivoted on a stove bolt, The thumb of 
the same hand that holds the saw can oper- 
ate the trigger. A threaded shoulder arbor 
holds the saw blade in the chuck, Mount 
the blade so it cuts from the bottom up in- 
stead of from the top down. With my drill 
mounted on a J x” 


base, a 4” blade has a W 
depth of cut. A 1/16” sheet steel base gives 
a 4” cut.—Pio Panieri, Roslyn, Wash. 


Transparent Car Exhibited 
= — 


Now’ touring the 
United States is a full- 
sized plastic and steel 
model of a new British 
car, the Hillman Minx. 
Many of the car’s mov- 
ing parts can be seen PSC gai 

in actual operation 

through the transpar- 

ent plastic. The mod- : 4 
el, being displayed by 

Minx dealers, was built by apprentice engi: 
neers, Smaller than the average American 
car, the Minx is a 4-cylinder sedan, 


Furnish Your Garden with 
Saplings and Staves 


Rustic garden furniture comes high 
these days, but chances are that you 
can beat those costs with odds and ends 
from almost any woodpile, Old boards from 
a fence or shed, for instance, will do nicely 
for the top of a weatherproof table, while 
barrel staves can be turned into backs and 
seats of chairs, 

‘Use any available 1” boards for the table 
top; random widths add to the informal ef- 
fect. Space them %” apart on three 2” by 3” 
cleats. None of the cleats need be finished 
lumber. You may wish to plane down the 
boards of the top, though. Drill two of the 
cleats for the tops of the legs. 

Screws that go through the top boards are 
countersunk and plugged over with dowels. 
The border pieces are secured with dowels. 
Cutting away the corners eliminates sharp 
points that serve no useful purpose anyway. 


Construct the legs and bracings of sea- 
soned saplings, Green wood will shrink and 
the joints will loosen. When you assemble 
the parts, use waterproof glue at all points, 
including the dowels, 

Barrel staves make comfortable seats and 
backs for chairs. If available, make the sup- 
porting posts of the chair backs of slightly 
curved pieces. Secure the spindles at the top 
with rawhide or raffia and fit them into holes 
in the seat at the bottom. Countersink the 
screwheads in the seat and back just enough 
to cover them with composition wood. 

This type of furniture should not be 
painted. Just leave it out and the weather 
will mellow it. It's designed to take it and, 
as constructed, will not come apart. Skin 
the bark off the saplings before using them. 
Otherwise, they will in time present a scaly 
appearance.—Hi Sibley, Nuevo, Calif. 


may 1949 195, 


Heavy, washable wallpaper ond o few hand tools transformed 
these discarded fruit crates into this set of matching chests. 
Such chests can be used individually, in groups, or stacked. 


lumber, butt 
nst each other. To aid in nail 
temporarily 


When you reassemble the er: 
the board: 


m the ends, a sidepiece can 
nailed in plice to help keep ends square, as 
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nwa at left. Before installing the drawer par- 


jue the slide strips to them, 


enter. The rabbet joints where drawer fronts 


join botto 


made with a back saw. 


‘RUIT-CRATE furniture needn't shout 
where it came from. Surprisingly at- 
tractive chests of drawers, for instance, can 
1 be built from beat-up orange crates. The 
trick is twofold: first you take them apart 
and rebuild them without cracks and gaps, 
and then you cover them with heavy wall- 
paper. With practically all store furniture 
a pain in the pocketbook these days, this 
stunt can save you plenty. 

Disassemble the crates carefully with 
a claw hammer and a tack puller, Put the 
pieces for the top, bottom, and drawer 
partitions together. Size them alike, if 
necessary, with a saw and plane. Reassemble 
one crate without partitions and with the 
boards butted tightly against each other. 
A board nailed temporarily across the front 
will help hold the endpieces square while 
nailing the sides. 

Before installing the drawer partitions 
nail and glue three drawer slides to each 
one. Build the drawers to fit the openings, 
leaving 1/16” clearance on each side and 
the bottom. This allows for papering and 
necessary looseness. The rabbet joint where 
a drawer bottom and front join can be made 
with a back saw. 

When drawers and frame have been com- 
pleted, use plaster-type crack filler to plug 
all holes, dents, and cracks, first moistening 
the wood around the area. Let harden over- 
night and then sand smooth. 

Now you're ready to paste on the wall- 
paper. Gummed paper is not recommended. 
Use regular wallpaper. One with a wood- 
grain design is especially suitable. In apply- 
ing the paper, first smear the wood with a 
very thin paste mixture, and then apply 
paste-coated paper. Fit the hardware and 
let the paper dry. Finish with paste-type fur- 
niture wax,—Robert E. Zuber, Philadelphia, 


At left is an almost completed drawer with smooth. Papering is the next step. Follow the 
the bottom yeady.t6 be catled and glued, After Grawing Sn applriog the-veper Photo et vaht 
assembly, All all cracks, dents, and boles with shows how <rawer fronts snd backs are each 
crack filler, Let it dry overnight and sand it papered with one piece. 
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Porringer Hammered Out of Aluminum 


HOUGH hammered out by hand, the 
bowl of this dish is finished in a 
smooth, spun-metal way that’s usually asso- 
ciated with expensive pieces. 
Use either .051” or .064” aluminum. Start 
by cutting a circle 74” in diameter. Use the 
ame center to scribe another circle about 
in diameter as a hammering guide. Since 
I lacked a sundbag for a hammering ba 
L used a piece of fir four-by-four in a vise. 
Hammer inside the 2” circle until you 
have an impression about %” deep. This 
brings up the outer edge of the disk. Drill 
a hole through the center and fasten it to 
the four-by-four with a long wood screw. 
Later you can fill the hole with a rivet and 
file it smooth. 
Use a backing block, as shown in the 
photo, and shape the base with a hammer. 


Strike it evenly and work regularly around 
the center. Symmetry of the bowl is more 
important than close adherence to the 
dimensions shown, After it’s roughly 
shaped, remove the screw and hammer out 
any uneven spots. Then, with a bolt in the 
center hole, chuck the bowl in a drill press 
or lathe, being careful to see that it runs 
fairly true. Cautiously hold emery paper 
against the spinning bowl, moving it to 
cover the bowl inside and out. Stop and 
hammer out any spots that need it, Finish 
up with fine paper and then steel wool. 

Cut out the handle, hammer the end to 
fit the bowl, and attach with rivets. Form 
the four legs from %” by 2” strips. Rivet one 
end of a leg to the bowl and then curve the 
leg around a piece of %” dowel—R. J. De 
Cristoforo, Bronx, N. Y. 


Automatic Pencil Records Inches and Fractions 
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you roll the head of the Roller Rule © 
along a surface, the indicator on the shank 
records distance of travel up to 36”. Frac- 
tions of an inch, down to 1/16”, are shown 
on the head. The maker, Roller Rule Sales 
Co., Los Angeles, says the pencil works on 
both curves and straightaways and on hard 
or soft surfaces. Map mileages, pipe cir- 
cumferences, and tailoring measurements 
are a few of its many uses. The instrument 
is made of black plastic with the numbers 
inset in gold color. Price is about $2. 


Plastic Pulls Give 
the Modern Touch 


masren 


as 


Tuaneo 
sour caviTy 
iMBEDOED. 
f+ mera 
Of pasne 
WASHER 


ACRYLIC plastics, with, their character 
istic sparkle, can add a decorative 
highlight to modern furniture. The drawer 
pulls shown here were created in the de- 
velopmental studio of Rohm and Haas, 
Philadelphia, makers of Plexiglas®: 

Turned handles are pictured above. The 
outsides are turned and polished and the 
insides are turned out to various shapes—a 
simple ring, multiple rings, or a center 
cavity. A center hole can be tapped for a 
mounting bolt, or the bolt can be set in 
plaster of Paris put in the cavity. Plaster 
turns the cavity white, making an interest 
ing contrast with the crystal portion: 

A shaped handle is shown in the lower 
drawing, It’s formed from a blank about ” 


CLEAR 
Yas STOCK, 


zeal 
‘OuN 


Var tHicK ——. 
BLACK oR || — 
COLORED sees 


IN CLEAR MEMBER, 


Forming this simple handle is an easy bending 
job, Bolts hold it together and to the drawer. 


Sup PLASTIC 
INNER 


ig is shown at left; fi 


hed handle in cent 


by 3” by 6%”. Cut it to shape, drill mount- 
holes, and heat in an oven until thor- 
oughly soft, With gloved hands, shape the 
rounded portion about a 1” dowel or sim- 
ilar cylindrical surface, and the stand-off 
brackets over a rectangular piece of wood. 
Surfaces of the wood and dowel should be 
glass smooth to prevent printing off. If you 
want several pulls of this type, it'll pay to 
make the jig. Balsa is excellent for this. 

A shaped two-tone handle is set off by a 
strip of colored material, Another two-col 
pull is made of round stock and a strip. The 
90-deg. rabbet is best cut on a shaper or 
circular saw, and should be polished, An 
interesting effect of light and dark is pro- 
duced by the black strip. 


90° RAGBET 


OVAL-HEAD 
PLATED 
Tg 


BLACK sTRIP 


Clear rod, rabbeted to 90 deg. and me 
over strip of dark plastic, forms this drawer 


Cut stock to shape shown at right. 
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Keeping the 
Home Shipshape 


Typewriters that don’t have lateral paper 
guides can be adapted for uniform paper set- 
ting by bending a wire clip as shown, Fasten 
the clip to the paper table with ma: 


Tin cans won't 
bish con 
a 6” hol 
pipe to 


jinous paint on door edges may prevent 
nful bumps, especially if anyone 
family leaves doors open at night. Appl 
of the paint to each door at about ey 


Large-denomination bills are less 

pulled out of a wallet and used by mistal 

they are dog-eared at the corner to distinguish 
them by touch from smnaller bills. 


down painting, 


,, or cleaning 
formation on the 


fe. Records 
in planning 
rate, 
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rent kinds of baby food can be hei 

at one time in a three-cup egg poacher, When 

the food has been warmed, lift it from the tray 
nd feed the baby directly from the cup. 


it 


Marking knitting needles in inches and frac- 


Drop a teaspoon into the foot of a woking 
tions allows the knitter to work to the desired | when you hang it out to dry. The spoon wil 
dentn without bothering, ith a tape or rule. | keep sheer. hose from whipping around the 
Scribe the lines or use fingernail polish. line, reducing the danger of runs or snags. 


Square eggs save space in the freezer. You can eggs into ice-cube trays and deep-freezing them. 
improve on the hen's packaging by breaking When solid, wrap exch one in waxed pape 
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Car Valves Hammer 


Crattwork 


JROFESSIONALS use broad-faced ham- 
mers with thin, springy handles for metal 
chasing, The work is done with  rapid- 
fire tapping that drives the chasing tool both 
along and into the metal, An ordinary light 
hammer won't do; the small face makes it 
too hard to hit the tool cleanly, and its rigid 
handle won't permit the fast stroke needed. 
You can make these three chasing ham- 


:] 
ew 


Hammer is held lightly, the handle pivoting in 
fingers. Hold chasing tool at S-deg. angle. 


into Shape 


mers from old engine valves, They 
mounted on steel rods having wooden hi 
dles, and have proved quite satisfactory 

Old valves can be had for the asking at 
many garages. If they have holes or slots 
in the head, fill these by welding or by sil- 
ver-soldering in steel plugs, The head can 
be turned to diameter in a lathe with a 
tungsten-carbide bit or a tool-post grind 
or ground down on a valve refacing machine, 
The stem is simply cut to length and 
rounded off, 

To secure the handle shafts, you can turn 
and bore a sleeve of mild steel to fit over 
the stem of the valve, drilling through this 
block and the valve stem for the handle, 
Peen over the end of the latter and flow 
soft solder all around. 

You can instead heat the handle red hot 
and id it around the valve stem into a 
loop, as shown for the two smaller hammers, 
Ream out two hex nuts to a snug fit on the 
valve, file everything bright, and weld, sil- 
ver-solder, or sweat together with soft solder. 

File the handle shaft on four sides to a 
square tapering point and drive it into an 
undersized hole in the wooden handle, which 
should be turned from maple, beech, or 
oak.—Edward J. Thatcher, Woodstock, N. Y. 


Three weights of hammers do work ranging 
from jewelry to candle sconces. Two ways of 
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holding handles are shown. Looped ones are 
locked between two nuts on stem of the valve. 


Did you put the cat out? The answer 
is no. She simply marches up to this 
\dget and lets herself out. 


HAT se 
longer 
tually the begi 


ms like one of the world’s 
ts in the photo above is ac- 
ning and end of two standard 
# are inspecting an electric cat- 
actuated door built by W. Griffin Paige, 
New York mechanical engineer, His product 
artfully compensates for cat behavior at 
doors, which is notoriously indecisive. 
When a cat wants in or out, she simply 
marches up to the door, Her weight trips 
sensitive switch (there's one under each 
ramp) and the door promptly rises. As long 
as she hesitates on either ramp the door stays 


Elevating mechanism consists of a rack and 


pinion, Pinion shaft also carries worm on which 
a block slides to actuate limit switches that stop 
motor at each end of gate travel. 


open, When she steps off, a time-delay di 
vice takes over and shuts the door five sec- 
onds later, This gives protection if a hostile 
dog is loitering around the corner, If any 
malfunctioning should happen to close the 
door with a cat in transit, she still wouldn't 
be hurt. The light door fits loosely in a lift- 
ing frame and would just rest gently on her. 

Teaching cats to use the gate was done 
in easy stages. At first it was installed with 
the door removed and the current off. After 
the cats had grown accustomed to it, the 
current was turned on, Then when they had 
become familiar with the motor sound, the 
Joor was put in. 


Out for a stroll and no one the wiser. Weight 
of cat closes switch that st 


rts motor, raising 
the clear-plastic door panel. Door remains open 
as long as cat is on cither ramp. 
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1, Start with a cork about 1” long and &” in 
diameter. Shave a " slice off one side to form 


the bottom. With careful strokes of the blade, 
shave the rear end down to a point. 


bugs made by the author and guar- 4, Work on the hook while the polish is dry- 

1 to lure 1¢ most reluctant ing. Lay a pinch of bucktail along the shank of 
Requiring only simple materials a a No. 2 hook, Bind it evenly and tightly with 

tools, these bugs cost about apiece, several wrappings of strong thread, 


UMMERTIME is fishing time, and any 
angler can double the thrill of slipping 


anet under a fighting bass if he’s using a bug 

OMe A ( he made himself. What's more, the bugs 
you can whip up for about a cent each would 

probably cost 50 cents at most tackle shops. 

Most of the supplies you'll need can be 

found right around the house: thread, razor 

blade, scissors, corks, clear fingernail polish, 

and a few emery boards, You'll also need 

hooks, several small bottles of model-plane 

dope, cement, and a small paint brush. 


e Feathers and bucktail for wings and stream- 
ers may have to be bought at a tackle store, 

Start with a simple bug and, as your skill 

) increases, you can begin to add wings and 
experiment with fancy new shapes.—Thomas 


William Helm III, Birmingham, Ala. 
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2. After the rough 
it, work with un 
you get the cork, thy 


coats ol 


board, The smooth 
etter it will take the 


paint and polish that follow 


5. Cut a slot 4” deep wide in the flat 
of the cork. Fill the slot with waterproof 
ent and place the shank of the hook in it 

Be sure the cement is waterproof. 


Here are all the supplies and tools you'll m 
to whip up a batch of your own bass bu 


polish, W 
tiny pores 


quer well down into the 
nd grains in the cork. 


6. Before z, rub down any rough spots 
in the polish with an emery board, Then give 
the bug two or three coats of fast-drying paint 
or dope. Let it dry thoroughly betv ats 


of these items—scissors, corks, thread, and 
razor blades—can be found around your home. 
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rnate-Firing Twin. Develop- 


ing an estimated 1 hp. at 7,500 r.p.m., this 
air-cooled two-cycle engine is only about 
64” long and 4%” high. It w Alton 


Dorfmei , ¢ 
tion of a pair of rough castings for the pis- 
tons, he used nothing but scrap metal in 
constructing the basic engine. It has a 
counterbalanced crankshaft turned from one 
piece. Two power impulses per revolution 
deliver an unusually smooth power flow, its 
builder says, and it starts at the first pull of 
a cord wrapped around the flywheel hub. 
Total parts cost was about $13, 


Isotta Fraschini Modeled. Scaled 
at %” to 1’, this finely detailed mantel model 
of a 1914 Italian car was built by PS contrib- 
utor Herbert Lozier, of Brooklyn, N.Y, The 
chassis is shim brass, the body cardboard, 
and the upholstery real leather. 
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mechanical engineer 


of Lake 

N.Y., devoted three 
years’ spare t to 
building this bench 
lathe, The distance 
betw centers is 13” 


and the swing is 6%”. 
EnHolm reports that 
the parallelism _ be- 
tween spindle and bed 
is within .0003” in 
13”. The bed was 
built of two pieces of 
steel, heat-treated, 
aged, ‘machined, rough-ground, assembled, 
and precision-ground to a mirror finish. The 
spindle, machined from tool steel, runs in 
large, taper roller bearings, driven by spiral 
gears from a jackshaft, The compound rest 
can be replaced with a milling attachment. 
A hydraulic transmission, controlled by a 
dial at the left of the bench, gives spindle 
speeds from zero to 1,100 r, either 
direction, TI originally a gun-turret 
control mechanism. 


Plastic Press. 
Standing less than 10” 
high, this working 
model of a drill press 
is made almost en- 
tirely of black Lucite®, 
It took John Dumas, 
Manhattan, N.Y., 
n 200 hours 
Six splines 
on the spindle are 
milled to a depth of 
037”, A midget elec- 
tric motor operates it 
through step pulleys. 


Silhouette Makes Night Light 


In a child’s room or hallway this silhou- 
ette-shaded night light is both unusual and 
useful, It’s a low-cost, kitchen-table project, 
since it is made with cardboard and glue. 

Laminate two or three sheets of heavy 
cardboard or showcard stock with glue. 
Cover one side with black paper and the 
other with gray paper; the latter is to serve 
as the back of the lamp, Trace the outline 
of the design you select on it. Cut it out with 
a sharp knife or a coping saw. 

Build up the oval base of laminated card- 
board. Cover the edges w strip of black 
paper, or brush on India ink, Glue the sil- 
houette to the base and fit thick cardboard 
braces at the back. Apply generous dabs of 
the glue for strength, Use a 7%-watt frosted 
bulb and a candelaby e. Christmas-tree 
socket, Mount the socket in one of the 
braces, as shown in the photo at right. With 
this mounting in a regulation socket there i 
no danger of fire, since the bulb generates 
very little heat, To be most effective, the 
lamp should be placed at, or a little above, 
eye level and about 1’ from a wall. 


hesline Snaps On 


Axia wire, snap links, and screw eyes 
form a camper’s clothesline that's easy to 
put up and take down, String the wire 
through clip-type clothespins and wire the 
links to each end. Twist the screw eyes into 
a couple of handy trees and the line is ready 
to use. If the trees or limbs are located right, 
you may not need the screw eyes. Simply 
loop the wire around a limb and snap the 
link on the wire.—John Krill, Youngstown, O. 


Lock Combined with Hasp 


sliding bolt all are com unit 
manufactured by the Master Lock Company, 
of Milwaukee, Wis, Attached permanently 

to the bolt, the pad- 
lock swings freely to 
permit use of the unit 
on either right or left 
doors, Other features 
include a pinless hinge 
for extra security and 
reinforced and re- 
cessed screvthead seat- 
ings. The lock is priced 
at $1.25. 


Rack Holds Drawing Pens 


ALL your drawing pens are always visible 
for quick selection and use in this rack, The 
base is %” by 2%” by 10”. Use a circular saw 
to cut three 3/16” by %” grooves at 
deg. angle. I glued strips of corrugated card- 
board in the grooves to hold the pens up- 
right Glenn A. Wagner, Delmar, N.Y. 
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Turned Tray 
Has Ruffled Rim 


A tacked-on strip guides the work along the 
fence, Align the cutter with center of disk 


Remount on the lathe to turn out the inside 
after ruffles are formed. Sand the turned part. 


ADIAL molding, which gives a ruffled 

rim, puts this tray in the “one of a 

kind” class. The ruffles are shaped on a. cir- 
cular saw with a homemade cutter. 

Mount a 1” by 12” turning blank (I used 
walnut) on the lathe faceplate, face true, 
and turn the edge true. Glue a piece of 
waste to this face, and remount with the 
faceplate screws in the waste. True the 
other face; then unscrew the faceplate from 
the spindle to form the ruffled edge. 

For this you can make a cutter from a 
piece of %” carbon steel. Twist one end 90 
deg. (you may have to heat it) and drill a 
hole to fit your saw arbor in the long shank. 
File the profile at a bevel to form a cutting 
edge, heat red hot, quench, and temper. 

Tilt your saw arbor or table to 45 deg, and 
try the cutter on waste to determine the 
width of the ruffle it forms. Mark the disk 
edge accordingly into uniform spaces. Tack 
on a guide strip with a witness mark and 
align with the edge marks for each pass. 

Remount on the lathe and turn out the 
inside. I turned a groove and fitted a ring 
into it, but you can instead turn a simple 
cove. Sand and part from the waste. Sand 
the ruffles by hand or with a brush-backed 
rotary sander. Finish with shellac, varnish, 
‘or wax.—Benjamin Nielsen, Aurora, Neb. 


Ring is glued into groove. It can be omitted 
if you prefer to turn a plain cove up to the rim, 


ans cs 


ses eee 
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= BRAS ACE 


Draw cutter profile on paper, following the squares. Glue to steel and file to a sharp edge. 
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Patte side strips at right and left above, 
puzzler to present to your craft-wise friends. 


Heat-twisted spiral is 


erf becomes pattern, 


Four steps explain it 
grooved. On reheatin 


© LOOK at them, you'd think these or- 
mental strips would be hours in the 
making. Two of them have an internal pat- 
tern, and few craftsmen can guess how it got 
th 


The secret is in plastic memory. Acrylics 
like Plexiglas® and Lucite®, if shaped while 
hot, return to their original form when re- 
heated. Cut a strip (at left in right-hand 
photo), heat it until limp, clamp one end 
fast, to an even spiral, Then run 
e, down to the bottom 
of the twist. Toss the spiral back in the oven, 
and it'll resolve itself into a flat strip with a 
zigzag inside cut. 


‘Try variations on these examples by 


strips of square or other cross 


Two kerfs give you a double zigzag, Cut 
the spiral in half lengthwise, and you get 
two deeply notched pieces, The narrow s 
at left above was made by spiraling and cut- 
ting in half a strip %” square, Another vari- 
ation is to file or sand off a lengthwi 
. Kerfs or cut surfaces can be polished 
or left frosted, the final effect varying ac- 
cordingly. 

Round stock remains round when mod- 
erately twisted, but straight-cut kerfs turn 
into spiral grooves when it’s reheated, This 
makes good lamp standards; the lamp cord, 
split into two wires, can run up the grooves, 
—M., J. Moch, Jamaica, N.Y, 


jon instead. 


Cutting 
Corners 


By Edwin M. Love 


Butt joints are the easiest to make 
by hand, but rabbets and miters have 
a lot else to recommend them. 


OX sides would be easy to cut and fit 

if boxes had only three joints, It's the 
fourth that causes all the trouble. There's 
no wood to spare for a second try at that 
last joint. It fits—or else. The fit is particu 
larly critical in a mitered comer. A slight 
error in the angle of an ornamental bevel 
may go unnoticed, but nothing less than 
accuracy will make a strong and tight 
miter joint, 

Gluing the parts together is a teaser, too 
—especially with slippery miters that won't 
stay put. But while making boxes has its 
problems, they can usually be licked by 
proper methods. Doing the job the right 
way usually means getting it done right. 

Butt joints are fairly satisfactory for work 
that’s to be painted or varnished. You can 
just glue the square ends of one pair of 
sides to the other pair, or nail the pieces 
together, using any of the tricks suggested 
in the left-hand drawing of Fig. 1. Beveling 
edges slightly inward gives a tight fit at the 
exposed meeting line. Dowels and glue add 
strength to a joint and are desirable when 
the corner has to bear any strain. 

For fine work in beautiful wood you'll 
want the grain to run continuously around 
the box either horizontally or vertically. 
Continuous grain is a must when using ply- 
wood with a face veneer, for the ply edges 
should be hidden. Mitering is just one 
method of making the corners meet. Rab- 
beted joints such as shown in Fig. 1 are 
also first rate. Cut the rabbet to within 
1/16” of the face—or to the face veneer 
when using plywood—and take pains not 
to split the thin flanges. Aside from the 
precautions that are necessary because of 
the thin face layer, these rabbets are made 
in the usual wa 

It usually makes little difference if the 
size of a rectangular box is off a small frac- 
tion of an inch. What does matter is that 
the opposite sides must have identical di- 
mensions. The price of neglecting this is 
a cockeyed assembly. 

Rabbeted construction gives lots of glue 
but the joints may turn out poorly if 
the end grain sucks in the glue and leaves 
the meeting surfaces dry. You can prevent 
this by sizing end grain with thin glue. 
Allow the sizing to dry while the clamps are 
being adjusted. If there’s any residue, scrape 


ts with protective pads 
yond t 


that extend corners, Wipe off excess 


ue. Later, trim off any projecting stock. 


To correct a poor miter cut, clamp the 
pieces at right angles with the meeting ends 
close together. Saw between the miters. 


4. Slippery miters can't escape this gluing jig. 
Sides are first clamped to spacer blocks. Then 
the ends are clamped to the rigid sides. 
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5. When nailing mi- 
ter corners, project one 
iece over the other. 
rriving the nails will 
pull the two pieces to- 
gether at the edge. 


6. Dowel holes should 
be located toward the 
back of a mitered end. 
Clamp the wood in a 


vise with the miter 


level at the top. 


RaaaeT 


7. Rabbeted lids sliding in grooves are often 
used for box tops. Box bottoms are usually one 
of the three types shown immediately al 
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it off before applying the glue for the final 
assembly. 

One method of clamping the box parts 
is pictured in Fig. 2. The protective side 
pads must be stiff and long enough to pro- 
ject over the comers, where they can both 
apply pressure and protect the flanges. End 
pads should reach nearly to the corners. Be 
sure the assembly is square, and wipe off 
squeezed-out glue with a damp rag. When 
the glue is dry, dress any projecting flanges 
flush with the ends, “breaking” the corners 
by rounding them slightly. 

A slip-tongue or spline reinforcement is 
pictured in Fig. 1. In thin stock a heavy 
saw kerf is wide enough to receive the spline 
=which is simply a strip of hardwood that 
has the grain running across the width. 
Splines increase the strength of a mitered 
joint and make it easier to assemble the 
sides and ends. Hardwood 1/16” thick is 
all right for light work; in thick stock use 
pieces up to 4”. If you're working with 
hand tools, the larger grooves can be made 
with a combination plane, or you can make 
two parallel saw cuts and chisel out the 
waste between them. In chiseling, work 
from both ends toward the center. 

To lay out a miter joint, square a line 
across one face, draw an angle on each edge 
connecting with it, and complete it in a line 
across the other face. The point of a knife 
is good for marking. Sawing a miter is 
pictured on page 210. Watch both face 
lines. If the saw strays from either, twist it 
back or begin cutting from the other edge. 
Smooth any roughness with a block plane. 

Despite care in sawing, you may end up 
with a faulty joint. One way to remedy a 
poor cut is shown in Fig. 3. Clamp one piece 
in the vise and the other—just touching it— 
to the bench top. A block may be needed 
under the horizontal piece to bring it into 
position. Saw between the miters. If the 
first cut doesn’t make a fit, try a second one. 
Be sure the pieces are clamped at right 
angles to each other, and don’t forget that 
the sides will be slightly shortened. Apply 
sizing to the miters before final gluing. 

There's an excellent dodge for clamping 
miters shown in Fig. 4. The two long sides 
are clamped to a pair of blocks cut to the 
exact inside length of the ends. Held tightly 
in this fashion, they can't slip or move when 
the mating end pieces are clamped to them. 
Tap the joints into alignment. 

Utility work only requires nailing. Figure 
5 shows how this is done. Note that the 


8. A plane gauge, made from three pieces of 
wood, is extremely valuable in correcting miters 
for columns using five or more staves. 


piece being nailed projects a little beyond 
the other. The pressure of driving home the 
nails brings them together at the corner. 
Lock the joint by driving a couple from the 
other piece. 

‘A heavy joint is usually improved by 
doweling. Locate center holes well toward 
the back where there is more stock. Clamp 
the piece in a vise with the miter level, and 
it will be simple to square the holes with it. 
A bit gauge (Fig. 6) is also a big help. Set 

just short of letting the bit point prick 
through the board, or use a twist drill 

Most box bottoms in light work are fitted 
into rabbets made in the sides before the 
pieces are assembled. They can be entered 
after the sides are glued, and, being out of 
sight, are often nailed. ter strength can 
he obtained without sacrificing inside depth 
hy using the rabbet-and-groove construction 
shown in Fig. 7. The same const 
suitable for flush sliding lids. It’s si 
nclose the plain edges of the bottom in 
grooves, but some inside depth will be lost. 

Columns are a kind of extension of box 
making. The rabbeted comer is convenient 
for a four-sided post, but mitering is the 
best solution for a handmade column of five 
or more sides. No matter how accurately you 
work, you're almost certain to find one or 
more faulty joints when you assemble the 
column without glue to check the fit. A 
plane gauge is practically indispensable for 
correcting the miters. Figure 8 shows such 
a gauge in use. It consists of a strip of 


9. Column clamps help to assemble the pieces, 
Rope or baling wire will also do the job but 
they require greater care in handling, 


wood with a wedge-shaped piece n 
alo 
clamped to the cheek of 
the plane iron doesn't ext 
of the plane, a lining strip %” thick is tacked 
to the inner face of the gauge. Make a test 
cut on scrap. If the angle is badly off you'll 
need a diferent wedge-shaped piece, but 
small corrections can be made with by shift- 
ing the plane-iron position with the lateral 
adjustment lever. The iron must be sharp- 
ened to a straight edge. 

Proper handling simplifies the us 
troublesome job of assembling a_colu 
Paint the glue rapidly on the edges and 
stand the pieces on end for assembly. This 
allows the tackiness of the glue to help hold 
them together. Have ready a piece of light 
rope with which to bind the column at the 
center. Nothi better than column 
clamps for assembling, but they are rather 
special tools and other means are often used. 
One satisfactory method is to wind rope 
tightly around the work from one end to the 
other. Drive wooden wedges under the coils 
to tighten them up. Baling wire coiled 
around the column and wedged has the 
advantage of not stretching like rope. If 
some staves work out of line, use clamps to 
force them back and tap the joints. into 
alignment. Assembly is easier, of course, if 
you spline the work. 

Figure 9 shows a homemade column 
clamp in use. Construction of the clamp is 
detailed on the following page. END 


iled 
ig the top of one face. The strip is 


jointer plane. As 
nd the full width 
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in link to the clamp 
from heavy wire or 


je-nooK 


GRIND OFF 


CORNER BLOCK 


Dome the nuts by grinding. Tighten two against 
each other on a bolt (below), Interchange the 
nuts to grind the second one, 
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CORNER BLOCKS 


Tighten up the clamp bolt with pliers. Domed 
nuts working in oversize holes permit the cla 
halves to be tightened at an angle. 


Chain Clamps Do 
Hard Gluing Jobs 


OMS of rope or twisted wire are sub- 
stitutes—but only substitutes—for col- 
umn clamps. In gluing up the staves of a 
post or built-up bowl, special clamps usu- 
ally pay off both in time saved and improved 
work, For putting columns together, it will 
be worth your while to make one or more 
sets of these efficient chain clamps, 

Two pieces of strap iron are bent into 
U's as shown at the left. The closed ends are 
drilled 9/16” and countersunk inside. Slip 
an 8d, nail through an end link of a 3’ to 10’ 
length of light chain, bend the nail into a 
shallow loop and pass it through holes in the 
arms of the U. The loop in the mating U re- 
ceives the C-hook that is linked to the chain, 

If the threaded portion of the bolt is too 
short, lengthen it by running down a %” die, 
Grinding a dome on each nut gives a ball- 
and-socket action to the clamp. One nut of 
each pair is screwed down to the base of the 
bolt threads. Insert a bolt in a pair of U’s 
and slip on the second nut. 

Hinged corner blocks prevent marring of 
the work by the clamps. They adapt them- 
selves to any angle and can be made in short 
order from scraps of hardwood. Round the 
comers so the chain will fit smoothly, 

Before applying glue to the joints, adjust 
the chain length and insert the C-hook in the 
right link. When the glue is applied, set the 
comer blocks and slip the clamp or clamps 
around the assembled parts. Take up slack 
by turning the bolt finger tight, tap the joints 
into alignment, and cinch up on the clamp 
bolts with pliers or a wrench.-Edwin M, 
Love, Palmdale, Calif. 


Put the last toue 
spot fi 
good job. 


Spring Pads D 


Sor polishing, that de luxe method of 
finishing fine metalwork, becomes easier to 
do and more uniform in result with this 
spring-loaded tool. The cushioned plunger 
ents excessive pressure on the abrasive, 
+h lasts longer beca ren’t 
crushed, and work is less likely to creep un- 
der it, Pressure is adjustable. 

All the parts can be cold-rolled steel. The 
various bores and shanks must be concen- 
tric. One way to insure this is to start with 
the plunger. Turn the shank, and do the 
knurling, between centers. Then lay this 


on those pet projects with 
bing. This apcinedonied, ped does:a 


Use a graduated fence to insure uni- 


+ 


form spot spacing. Center above, the 
sembled took An assortment of pads to hold 
abrasive disks meets a v needs, 


ty of 


Fine Spot Polishing 


aside and chuck stock for the barrel, knurl- 
ing close to the chuck and then turning 
down the shank. Mount the latter in a collet 
or milling-cutter arbor to drill the two holes 
inside the barrel. Then you can insert the 
plunger, with the 4-20 setscrew to drive it, 
and drill the %” hole for the pad. The slot 
should let the plunger move freely, but not 
loosely, about 

Several pads, with faces from %” to %” 
in diameter, should be made for the abrasive 
disks. Hold these on with cement.—John A. 
Bates, Wise, Va. 


Mill « blind slot in the plunger or, if you have no milling attachment, simply file « flat, 


Magnet in Screwdriver Retrieves Small Parts 


Tue magnet in the handle of this sci 
driver picks up bolts, screws, and small parts 
that are dropped in inaccessible places. I 
used a magnet about 5/16” by 1%” that I 
bought at a hobby shop. You can either 
force or cement it into a hole drilled in the 
handle. It should protrude slightly beyond 
the hand end and it should not touch the 
screwdriver blade. The ideal magnet would 
be an Alnico ®. They're permanent and sup- 
port great loads.—W. Thomas, Kenmore, N.Y. 
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Carhon in its tip does the trick. A 1,000-watt heater element limits current flow on 11 s. 


ran 
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m nut (2), cutting tub- 
3), Hlattening (4), 
and removing nut, 


‘Power leads are soldered to bolt head and flashlight tube. Weight of iron turns off switch. 


IFT this handy little soldering iron off its 
cradle, and it gets hot enough for use 
in a matter of seconds. Put it back, and the 
current automatically shuts off. Resistance 
provided by a 1,000-watt heater element, 
wired in series, fits the iron to 115-volt cur- 
rent, Without the resistance, it will operate 
from your car battery, 

A carbon element is the secret of its speedy 
heating. An ordinary pencil lead rests against 
a carbon disk inside the tip. When sufficient 
current is passed through, the junction of 
the carbon and the graphite becomes white 
hot practically at once. 

A chromium-plated midget flashlight tube 
makes an attractive body for the iron. A 
tricycle grip serves as a handle. The element 


Cooling fins elevate the porcelain socket of re- 
sistance element. Note that wood base also has 
post to retain a spool of wire solder. 


assembly consists of a X” machine bolt, brass 
tubing that slips freely over the bolt, a light 
compression spring, a pencil lead about 1%” 
Jong, a disk cut from a 3/16” dry-cell car- 
bon, and a small porcelain tube. 

Cut through the bolt about 4” from the 
head. Drill a transverse hole in the part of 
the shank that remains with the head and 
press in a 1/16” pin. Cut an L-shaped slot 
in one end of the brass tubing so the pin 
will lock the bolt head in the tubing. Drill 
one end of the long section of the bolt shank 
to accommodate a lead taken from a pencil. 
The lead in an “H” drawing pencil does a 
good job, but any other with about the same 
degree of hardness will serve, 

A small porcelain tube insulates the pencil 
lead from the tip collar. You can get a suit- 
able porcelain tube by removing the winding 
from a small radio resistor. The spring ten- 
sion should be just enough to keep the lead 
firmly against the carbon disk, Faucet wash- 
ers, drilled and filed to suit, center the as- 
sembly inside the flashlight casing, 

If a lathe is available, you can turn a 
collar to retain the tip. If not, a collar is 
easily made from tubing as illustrated in the 
drawing on the facing page. 

Use an existing tip if you have one on 
hand. Otherwise, you can make one from 
scratch or cut down a tip taken from a 
larger iron. 

Automatic control of the iron is provided 
by mounting a normally-on midget snap 
switch on a brass rocker assembly. A trans- 
former would be best to cut down the volt- 
age, But if you haven't a suitable one, a 
1,000-watt heater element mounted as shown 
and wired in series with the iron and switch 
will do the job.—Don Pittwood, Moscow, 
Idaho. 
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Ipost Is Rigid. Quickly adjust- 
able for tool height, this toolpost gives the 
utmost rigidity for boring, turning, and fac 
ing. The rake of the tool doesn’t alter in 
height adjustments, as sometimes happens 
with slotted posts, This rigidity is especially 
important if you use carbide-tipped tools. 
The post can be swung in a full circle. 
Use mild steel in making it, As the draw 
ing suggests, the post can be turned with a 


cur 


POLISH SURFACE 


ce 


Lenses Cut from Plastic. 
Starting with a 1” clear-plastie rod, you can 
make useful, practically unbreakable lenses 
for your shop. Pick an area of rod that's free 
of scratches and saw off a short length. 
Grind a flat as in the drawing and polish it. 
Placed with its axis across a ruler as above, 
the lens widens the divisions. Such a lens 
does a good job over the collar of a lathe 
feed screw, 
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tenon to fit a hole bored in the base disk, 
the two members then welded togethe 
However, if you have stock of sufficient si 
you could turn the base and post 
piece. Remove the compound re: 
mount the post with two socket screws 
suitable size countersunk in the base, The 
compound and regular toolpost can be 
quickly restored when needed.—A. E. Kers- 
well, San Bernardino, Calif. 


Keep Your Chuck Key Handy. 
If your lathe chuck key has a habit of hiding, 
here’s one way you can keep track of it. 
Drill a hole at an angle through a ” plate 
and countersink the plate at a convenient 
spot in the bench. Or, if you prefer, just 
bore a hole in the bench top and omit the 
late. The idea won't work, of course, un- 
s you put the key back each time—Dwight 
Durkee, Jr., Cupertino, Calif. 


Melting Solder for Tinning. A 
soldering iron clamped to a laboratory stand 
is a good source of heat for melting solder 
and lead for dip tinning or casting of jewelry 
pieces, A double layer of sheet asbestos, or 
perhaps a brick, should be placed under the 
melting pot to prevent heat from being 
drawn off, Liquids can be heated in the 
same way, Be careful to have the iron tip 
tightJohn Behall, Richmond Hill, N.Y. 


Polishing Small Parts. A tumbling 
box for polishing small metal parts can be 
improvised by chucking a tin can in your 
lathe, A square tobacco can is ideal for this, 
since it is easily held in a four-jaw chuck. 
Besides the parts that are to be polished, 
put some sand and a little kerosene in ce 
can, Use a very slow spindl 

off with abrasive grains in place of the eth 
—George Morenus, Homer, N.Y, 


Idler Pulley Adjusts. An _adjust- 
able idler pulley’can be made by drilling ¥” 
holes (not intersecting) at right angles to 
each other through adjacent faces of a 1” 
by 1” by 2” steel block, In one, drive a piece 
of ¥” rod and mount a pulley on it. Through 
the other insert a loose-fitting rod vertical 
installing a setscrew to hold it in position. 
Mount the vertical rod on a flange.—Frank 
J. Keller, Philadelphia, 


Knife Cuts Sheet Metal. A stubby 
knife blade tapped with a hammer is a good 
emergency way of cutting circular openings 
or other holes in light sheet metal. Pencil the 
outline of the hole, drive the blade through 
the metal, and guide it along the line while 
tapping the blade with a hammer, The 
photo shows an old paring knife, with its 
blade shortened to 1%”, being used to cut a 
hole in a furnace duct, 
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Cuts Sheet » 

ting tool that attaches to any 
is now produced by the Nord International 
Corp., of New York. Called the Nibblex®, 
the attachment is said to be capable of mak- 
ing a circular cut with a radius as small as 
1”. It handles any sheet metal up to 


gauge and is especially handy for a quicl 
job on pipe, as seen above. It also cuts sheet 
plastic, The compact unit weighs 13 oz. 


New 
attachments by which you can convert an 
electric drill into an impact hammer are now 
on the market. Above is the Hamer-Dril®, 
made by Hamer-Dril Company, New York 
It chucks in a 4” drill and comes with tw 
tool holders that take a wide range of bit 
sizes. The price is about (0. Another 
attachment is offered by Crandall-York, Inc., 
Union City, Pa. Tt attaches to %” or #” drills, 
takes bits of the same size, and sells for 
about $10. 
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Square Molded of Pl 
The head and blade of this plastic 
are molded as one piece. In comparis 
‘T-squares that have the blade screwed to the 
head, the manufacturer claims that the in- 
tegral construction guarantees complete ac 
curacy even if the tool is subjected to rough 
treatment. The clear plastic gives full visi- 
bility of the surface on which the T-square 
is placed. A product of Instrumaster Indv 
tries, Chicago, it’s offered in 18” and 24” 
blade lengths at about $1.65 and $1.8 


Hand Seraper. 
This tool is said to 
plane and smooth 
both wood and metal, 
A metal rod running F 
lengthwise through 

the hard-rubber block 

holds eleven replace- 

able steel blades in 

V-notches. The free-moving blades thus 
help to clear the tool of clogging scraps. 
Swiss Laboratory, Cleveland, makes it. 


Angle Plate. Ad- 
justable to full 90 deg. 
and graduated for all 
angles, an angle plate 
made by Chicago Tool 
and Engineering Co., 
Chicago, can be used 
for drilling, milling, 
grinding, and many jobs that ordinarily 
would require special setups. Eight bolt 
slots are provided on the surface plate for 
holding work. The plates come in 6” by 6” 
and 9” by 9” sizes. 


Homemade Candles Formed in Metal-Foil Molds 


ALuMiNuM or other metal foil, such as is 
used to wrap film, is easily fashioned into 
molds for candles, A glass may be used as a 
form to shape the foil, If the foil is backed 
by paper, fold the metallic surface inside. 
Stubs of’ old candles, paraffin from. jelly 
glasses, or any other suitable wax is melted 
and poured in the mold, Insert the wick 
while the wax is still molten or make a hole 
for it with a heated wire after the wax has 


Nail Set Removes Moldings 


A PRACTICAL way to 
remove moldings or 
quarter round without 
splitting or damaging 
them is to push the 
nails through, A tool 
for this purpose can be 
made by grinding 
down a nail set as 
shown in the drawing 
at left—Victor H. La- 
moy, Upper Jay, N. Y. 


No roots are necessary to remove the 
head of the Heddon Pal Reel®, making it 
easier for a fisherman to brush the mecha- 
nism with solvent and apply clean oil. The 
frame may be left attached to the reel seat 
while the head is removed. The maker, 
James Heddon’s Sons, of Dowagiac, Mich., 
says the construction prevents the loss of 
small parts while removing the reel head. 


hardened, To hold the wick in place while 
the wax is hardening, tie the bottom end to 
a nail and the other end to a small stick that 
rests across the top of the mold, When the 
candle has cooled, peel the foil from it, An 
interesting surface effect is made by the 
crinkling of the foil, In the 
stubby candles, the foil may be left in place 
and trimmed with scissors or pinking shears 
to act as a decoration, 


Net Locates Lost Lures 


= 
a stout line 
to your dip net and use 
it as a drag. The net. 
dragging over the 
hooks, will often be- 
come entangled with 
them, The lure then 
can be hauled to the 
surface—G. E, Hen- 
drickson, Argyle, Wis. 


ead Can Be Removed by Hand for Cleaning 
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inal with black to prevent a Plywood covered with black felt is excellent 
thing on reverse side from printing throu for this. Heavy black paper can also be used. 


Copying 


Camera 


Swezey 


2. P a ies paper, Gere side Sein ia 
top of the face-up original. Cover with glass = 
and press down while exposing to 100-watt By Kenneth } 
bulb. Use a safelight while handling paper. 


3. Develop the paper about 30 sec., rinse in 4. Black on white positive is made by printing 
short stop, Ax 10'min. in hypo, wash’30 min,, through back of negative. Put it face down on 
and dry well, You then have a’ white on bl sheet of face-up reflex paper on the backing 
nega te it's reversed left to right. board, or assemble in printing frame as above. 
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IEFLEX printing is a handy photographie 
process to know even though you have 
no interest in photography’as a hobby. With 
it, you can make quick copies of such things 
as letters, drawings, or text matter and 
diagrams in books and magazines. 
No camera is required. The main thing 
a package of special reflex paper. Thi 
paper is thin and of high contrast. A sheet 
of plate glass, a felt-faced piece of plywood, 
and ordinary developer, short stop, and 
hypo complete your needs. 

The job must be done under darkroom 
conditions, A yellow-green safelight may be 
used. You can probably get by with a dim 
red or orange bulb. 

If what you want to copy is on thick or 
opaque paper, or has printing on the reverse 
side, you must first make a negative by the 
reflex. method, For this, the original is 
placed face up with a sheet of reflex paper 
on it emulsion side down, Light thrown on 
the back of the reflex paper passes through 
and bounces back in proportion to. the 
lightness of each area on the original. 

For sharp definition, the original must 
be held firmly and evenly in contact with 
the paper, If there’s any printing or design 
on the reverse of the original, it must be 
backed with black. 

Make the exposure with a 100-watt bulb 
suspended above the paper. Exposuye varies 
according to the bulb-to-paper distance and 
the nature of the original, After exposure, 
develop the paper for about 30 sec. at 68 
deg. F. in a standard developer such as D-72 
or Dektol®, diluted 1 part water to 1 part 
stock developer. Rinse, fix, wash, and dry. 
The result is a negative. To make a positive, 
use this as you would a film negative. 


If white on black copy will serve, you can 
use original as negative if it's printed on one 


£ 


5. A contrasty copy of the original results, 
This positive is exposed and developed in the 
same way as the negative, but you may need a 
different exposure, A test strip will tell. 


6. Use w yellow filter in front of exposure 
light. f copying’ a blueprint or. original. that 
has blue ink. Yellow cellulose film glued to 
cardboard ring as above does the trick nicely. 


side only of thin paper. In this case, the original 
and photographic paper must both face the light. 


may 1949 223 


PHOTO IDEAS 
AND EQUIPMENT 


Flash. The 
new Jen-Flash® above, made by the Jen- 
Products Company, New York, consists of a 
small capacitor and a hearing-aid battery. 
A charge stored up in the capacitor when 
a bulb is inserted makes it possible to use 
as many as four lamps without booster bat- 
teries, ‘The current surge also gives fool- 
proof firing even though the battery may 
be weak. The unit weighs only 8 02. 


Mandle for Triped Serew. An 
extension handle for the screw on an old- 
type tripod can be made from a 6” screw- 
driver, Soften the end of the blade by 
heating and letting cool slowly. Then saw 
off the tip and cut a slot about %” deep. 
Slip this over the serew key and solder in 
place.—A. Trauffer, Council Bluffs, Iowa. 


Blower Dries Prints. I've found 
this method of drying prints in a blotter roll 
very successful. A blower is mounted with 
the nozzle upright. One end was cut from 
a L-gal. can and a nozzle-size hole cut in 
the other. This end is screwed to a wood 
doughnut that fits tightly over the nozzle, 
Wires across the can support the blotter 
roll. A, wood disk closes the top center. 
—Carl W. Thompson, Jr., New Castle, Del. 


Test Negative Aids Focusing. A 
dense negative is always difficult to get into 
sharp focus on the easel. A piece of thin, 
sharp negative cemented over one of two 


holes drilled in the carrier overcomes the 
difficulty. Pull out the carrier until the spot 
appears, Focus on this. Then push back 


carrier.—Hugh Lineback, Stillwater, Okla, 


CEMENT 
ON PIECE 
OF TEST NEG. 


Speed Set with Stroboscope. A 
stroboscope is used in the General Engi- 
neering Laboratory at Iowa State College to 
show movies at controlled speeds, Above 
is a projector with stroboscope attached. 
The 4” stroboscopic dial, made of trans. 
lucent paper, has four circles of radial lines. 
Beginning with the outer circle, the speeds 
are 110 percent of normal, 100 percent, 90 
percent, and 80 percent. Each circle of 


Films Loaded in Army Bags. 
Two of the waterproof clothing bags now 
sold at war-surplus stores provide an inex- 
pensive means of loading or unloading film 
holders. Fit one inside the other to avoid 
any chance of a light leak. Pull the top up 
under your armpits and Jean forward while 
working—Tom Riley, Portland, Ore. 


lines is a different color. Spacing of the 
lines was determined by dividing the light 
peaks per second (120 for 60-cycle power) 
by speed of the sprocket shaft per second. 
The dial is attached to an extension of 
the lower sprocket-wheel spindle, A neon 
lamp (see above) is mounted inside the 
projector back of the opening in the dial 
cover. A rheostat contro speed of the 
motor.—L. D, Henry, Ames, Iowa. 


Viewing Lens Improved. You get 
a clearer view of your subject on the ground 
glass of the Kodak Reflex II, Beneath the 
ground glass is an Ektalite Field Lens. 
Made of plastic, this new type of lens more 
than doubles the overall illumination on the 
glass. Below are comparisons of the new 
(left) and the old. 
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Your 
ngenuity 
uotient? 


What's 


After digging all around a big 
storage tank that I wanted to remove, I 
found the soil underneath so pressure 
packed that I couldn’t budge it. By then I 
was ready to blast the tank out except that 
1 wanted it undamaged and I didn’t have 
any dynamite anyway. So I filled up the 
pit with water. This not only loosened the 
soil but floated the tank to the top.—Victor 
H, Lamoy,UpperJay,N. Y. 


I was stuck but good. | had tom 
down the rocker arms, tappets, and push 
rods on my car, After cleaning up the parts, 
I put them back and started looking around 
for my ,015” feeler gauge. I couldn't find 


it anywhere, and it was a Sund 
shops closed. Then one of my 
corsets came to mind, Using a micrometer, 
I picked out a steel stay that measured .015”. 
That did it—Peter Crispino, Brooklyn, N.Y. 
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A leak in my 900’ pipe line could 
have meant a lot of digging since no water 
showed above ground, Just a pressure drop 
at the house. Instead of all that spade work, 
I capped the line at the spring and at the 
hor At the house I fitted an inner-tube 
valve in the plug and hooked my air com- 
pressor to the valve, Then I walk 

the line. When I heard a bubbling sound, 1 
had the leak.—G. M. Small, So, Windham, Me. 


| = = 


We had a smart-aleck rat. He 
must ha t-trap factory, since 
he ki ry traps and steered 
clear of them, However, I de is 
that put an end to Sma 
hook both held the bait an 
nail clipper lightly closed on the twine. 
When the rat took the bait, he released the 
clipper 


ing ingenious solutions of problems in the 
It doesn't 


home, shop, garoge, 
matter if it's wacky—if Us 


ernment postcards only. Contributions can- 
not be acknowledged or retumed. 
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DC line. Another common design is the 
“personal” radio that generally uses a 67% 
volt battery to save space, 
achieved, but at the cost of lowered sens 
tivity and volume, 

Here, for the first time, both circuits are 
incorporated in one set. Indoors you'll run 
this receiver off the house lines. When you 
yet out of range of an extension cord, how- 
ever, you'll find that packaged power not 
only delivers the goods but does so at a con- 
ble saving, 

The whole trick is in the addition of two 
dropping resistors and an economy switch. 
Using 90 volts of B battery and 7% volts of 
A, the receiver performs with maximum 
sensitivity and volume. That's fine for a 
noisy beach or ball park, or when you want 
to listen to a far-off station, But most of the 
time you can get away with less power with- 
out noticing the difference. Flicking a switch 
reduces the potential from 90 volts to about 
60, and from 7% volts to 6. Current drain 
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Compactness is 


“NCE 


from the B battery is cut from 18 milliam 
A current goes down from 
55 to 45 milliamperes. 

All of this means long, long battery life, 
for even after the cells have run down by a 
third, the set will continue to give first-rate 
performance if the « switch is set 
up to maximum, To reduce battery drain, 
RIS, a 2,500-ohm resistor is inserted in the 
B-plus line, and R16, a 20-ohm unit, is 
placed in the filament lead. When full power 
is needed, the DPST switch, $3, shorts out 
the dropping resistors. 

A small 90-volt battery was used in this 
set in order to hold down size and weight 
If you don’t mind a slightly heavier pack- 
age, you can get even greater economy by 
using two of the huskier 45-volt batteries 
in series. 

Another feature of this set is a simplified 
rectifier circuit for AC-DC operation, It con- 
sists of a 100-ma. selenium rectifier, three 
electrolytic condensers, and three resistors 


peres to 7, whik 


onomy 


Wire-wound resistors are mounted outside the 
chassis for better heat dissipation. One machine 
screw holds the selenium rectifier. 


One of the latter, R14, is a 1,500-ohm, 25- 
watt unit with an‘adjustable tap. Setting the 
tap varies the filament voltage. It should 
be adjusted so that the tubes get about 7 
volts—or even slightly less—when the set is 
being operated on house current. For test- 
ing, fix the tap to give a division of about 
1,200 ohms to 300, 

The balance of the circuit follows stand- 
ard practice pretty closely. There are four 
miniature tubes in addition to the dry-disk 
rectifier, making this the equivalent of a five 
tube superhet. The first tube, a 1R5, is a 
pentagrid converter that acts as an RF am- 
plifier and local oscillator. The incoming 
signal is tuned by one section of the two- 
gang tuning condenser, C1; the other gang 
tunes the oscillator. Try to buy a condenser 
that has cut plates for the os. 
and built-in trimmers on both gangs, 

The IF amplifier, a 1U4, operates at the 
fixed frequency of 455-6 ke. Two IF trans- 
formers, tuned to the same frequency, are 
also employed. Midget transformers with 
powdered iron cores were selected as iron 
cores give higher gain. It makes relatively 
little difference whether fine adjustment is 
made by means of air-spaced trimmers or by 
moving the iron cores. The diagram indi- 
cates a movable-core transformer, but the 
trimmer type may be more generally avail- 
able and will work as well. 


ator section, 


The dual-electrolytic condenser projects partly 
below and partly above the chassis, It is fu 
tened on top by its mounting collar 


A diode detector and pentode amplifier 
are combined in the 1$5. The former demod- 
ulates the RF signal, the latter acts as a 
first audio amplifier. The 3V4 tube used in 
the output stage is a relatively new develop- 
ment; it was selected because of its effective- 
ness in amplifying weak signals and bringing 
them up to loudspeaker volume. Although 
this tube has a plate impedance of 10,000 
ohms, it was found that an output tran: 
former with an 8,000-ohm primary and 3. 
to 4-ohm secondary gave satisfactory match- 
ing. Transformers of the latter type are 
more readily available in small sizes. 

An aluminum chassis measuring 1%” by 
4%” by 5” provided ample space. However 
it is always a good idea to assemble the 
parts for a set before finally determining the 
chassis size and arrangement. Aluminum is 
first choice for the chassis as it can be drilled 
and cut easily, Seven large holes had to be 
made for the tube sockets, the dual-electro- 
Iytic condenser, and the IF transformers. 
Socket holes are %” in diameter, those for 
passing the IF leads through the chassis are 
%”. The 50-30 dual electrolytic used here 
required a 1%” hole in order to be mounted, 
as shown, partly above and partly below the 
chassis. If you don’t have chassis punches 
in the right sizes, drill smaller holes and file 
or ream them to the required diameters. 

Solid pushback wire is the easiest to use 
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A small wooden cleat behind the chassis keeps 
it from sliding back in the cabinet, Cleats are 


for wiring the parts, and is suitable for all 
except the battery leads and those to RM. 
Cotton-covered stranded wire has the inside 
track for these connections where extra flexi- 
bility and current-handling capacity are im- 
portant, Note that R5, R9, and R14 are a 
nounted above or outside the chassis. This 
is done because these resistors—all of the 
wire-wound type—generate more heat than 
could be readily dissipated if they were con- 
fined under the chassis. They only come 
into operation when the set is used on a 
115-volt line. Should they appear to get 
too hot, it might be well to open the back 
cover when the set is kept on for long. 


is screwed to the side of 
je an anchor for the AC-DC 


inet to prov 
cord when the set is operated on batteries. 
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also used to keep the batteries in place. For 
, a leather handle is screwed on top. 


Although IF transformers are preset at 
the factory, wiring them into a set may 
throw them slightly out of adjustment, When 
the assembly is completed, tune in a station 
at the high end of the broadcast band (the 
plates of the tuning condenser are out of 
mesh at the high end) and rock the trim- 
mers on the IF transformers very slightly 
to peak the signal, Use a small screwdriver 
for this adjustment, or, preferably, an in- 
sulated tuning wand. Make any similar ad 
justment that may be necessary on the tri 
mer alongside the oscillator section of C1 
Rock the tuning dial back and forth while 
adjusting this trimmer, and then make a 
final check on a station at the low end of 
the band, 

An inexpensive solution to the cabinet 
problem is to use one of the replacement 
cabinets for AC-DC receivers available at 
many supply houses. It isn't likely that any 
of them will come with carrying handles, 
but an attachable luggage handle takes care 
of that. Cut a plywood, plastic, or similar 
back to the proper size and hinge it to the 
cabinet along one edge. A loop antenna can 
be fastened to the back with a couple of 
screws. The speaker is attached directly to 
the front panel behind the grille, and the 
chassis is held by the two toggle switches, 
the volume control, and the tuning con 
denser. If necessary, tack in wooden cleat 
to keep the batteries from shifting inside 
the box. END 


Switeh Cuts Radio Volume. 
Phone conversations needn't be interrupted 
by loud radios, The Rad-lo®, sold by Nel- 
son-Foote Mfg. Co,, Boulder, Colo., consists 


esulted in reducing the size of dual 
rolytic tubular capacitors. Aerovox C 
poration, New Bed- 
ford, Mass., has in- 
troduced a new line of 
these condensers rang- 
ing down to 11/16” 
in diameter, 


a 


Instrument Analyzes Sound. Ex- 
tending the methods of panoramic analysis 
(PS, Sept. '46, p. 196) from the radio-fre- 
quency to the audio-frequency spectrum, 
Panoramic Radio Corporation, New York. 
has introduced the Sonic Analyzer®. It auto- 
matically separates and visually measures 
the components of a complex sound wave. 


of two wires that connect to the speaker 
and a switch that is placed near the phone, 
Other listeners aren't disturbed as the switch 
cuts volume but doesn’t turn off the set. 


Device Reduces TV Mism 
Electrical matching between a television 
tenna and receiver is improved in 1 
cases by the Tele- 
teh®, made by 
Standard Transformer 
Corporation, CI 
A 12-position switch 
allows the user to 
lect the best antenna 
match for a particular 
station or Ie 


Lead Extends Meter Range. A 
DC voltage multiplier built into a test prod 
has been announced by Sylvania Electric 
Products, Inc., to adapt their previously re- 
leased multitester (inset) for measurement 
of television high-voltage supplies, The lead 
is plugged into the meter case in place of 
the low-voltage probe and multiplies each 
of the DC ranges by 10, allowing for meas- 
urements up to 10,000 volts, 
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PLANsine at hiking trip through a nation 
park this summer, my wife and I wondered 
what to do with the baby, who has to ¢ 
along. Here's how we solved the problem. 
a surplus store, I bought for 49 cents a 
rying case intended for a field radio, Ply- 
wood was cut to fit the back, another piece 
installed as a seat, and a heavy wire, bent 
to U-shape, was, secured to the front edg 
The result is a portable “covered wagon.” 
The case has several pockets for necessary 
extras.—M, W. Bradshaw, Santa Rosa, Calif, 
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Tool Refaces Flush Valve Seat 


Wuen the valve seat in a toilet becomes 
pitted, a new ball valve doesn’t always stop 
leaks, With the tool shown, I've been very 
successful in refacing such worn seats, 
start with a coarse grade of auto-valve grind- 
ing compound, finish with a fine gi 
Twirling the handle between my palms gives 
good grinding action, After several job s 
best to: put on another jar since the gla: 
wears. thi P. Muhl, Syracuse, N. 
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CLAMP BAR 


de from Saw Blades 


Wrru half a dozen old hacksaw blades, 
you can make a small garden rake that’s 
often useful in spots where you couldn't 
work with a larger one 

Break off the tip of each blade so you 
have a square end, Bend about %” of this 
end to a right angle, heating first to soften 
the metal, The teeth may be ground off or 
left as they are, Fasten the blades to the 
dle with a bolt through the eyes, Space 
them on a drilled strap of iron with bolts 
and washer . H. Hardy, Los Angeles, 


Reflectors Improve Old Range 


Maxy of the older electric ranges don’t 
have the heating efficiency of the newer ones 
for a simple reason, They lack a reflector 
below the open-coil elements. 

You can‘remedy this at little cost, Buy a 
few sheets of aluminum, After removing the 
drip pans from beneath the elements, cut 
aluminum to ft into the. pans, Then replace 
the pans. Keep the reflectors bright by rub- 
bing occasionally with steel wool. 


ive shown last month, Below is mat 


‘imishing Your 
arrow-auge 
if 


ing passenger car. 


HE Denver & Rio Grande’s Montezuma, 

for which plans appeared last month, 

had a four-wheeled tender. On this were 
mounted three tool boxes, which, probably 
tied the usual engine tools, extra brasses 
of hotboxes, rerailing frogs to lift 
derailments off the ties, and chains to link 
up broken drawbars, On a road as rugged 
as the old-time D & RG, such emergencies 
tly ras 
All patterns are shown full size in the 
drawing, but only half of each appears. 
Lay tracing paper over it, trace off, and fold 
the tissue carefully along the marked center 
line. Place the folded sheet on a pit of 
face-up carbon paper and draw over the 
lineg, Unfolding gives you a full pattern. 
For the tender, cut strip of .032” 
(1/32”) sheet brass %” by 6” and mark off 
a section 1%” wide at the center. Bend in 
two places to form arr open U-shape. Then 
bend the two ends around a bit of 4” rod to 
” radius, making the body 2” long and 
angway %” wide. Solder this 

piece to the sheet-brass floor, which projects 
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in case 


Ready to highball on the narrow-gauge, the 
Montezuma and her wooden coaches are a 
colorful reminder of old railroading days. 


1/16” beyond the body at the front and 
sides and %” at the back. 

A bit tougher to make is the flared rim 
around the upper edge of the body. It's 
probably easiest to solder on three 3/16” 
wide strips, one at a time. Round the ends 
of the sid ps, cut all to a neat miter at 
the corners, and use a minimum of solder 

To the underside of the floor solder the 
journal boxes, which are simply sheet bras 
cut to the pattern given and bent on the 
dotted line to provide a soldering flang 
Put a punch dimple in each to receive the 
pointed ends of the axles, I took these, to- 
gether with insulated wheels, from an HO 
freight truck. Be sure to put the insulated 
wheels on the left side. 

Two pieces of wood, with rounded ends, 
are cemented inside the upper edge of the 
body just below the flared rim, The two 
small tool boxes are glued to these, All the 
tool boxes are wood, with cardboard or 
sheet-brass lids, which project all around, 

A loop of wire soldered at the front forms 
the coupling link to the pin on the engine. 
Solder a similar link and attach a standard 
HO coupler at the back of the tender. The 
steps measure 3/16” by &”. Solder them 
up from fine wire if you can’t find ready- 
made ones of the right width, Finally, solder 
a strut of 1/32” wire (a straightened paper 
clip does nicely) from under the floor to 
the bottom of the journal boxes and back 
upto the floor on each side, This can be 
seen in the photo above. 

For the cars, I used balsa instead of sheet 
metal, They are light and put littl load 
on the engine, but stand up well and look 
more like their wooden prototypes than 
metal ones would, The floor is a piece of 
X” stock, notched for the steps at both ends, 
leaving a center platform 7/16” wide. 
Cement a balsa beam to this, and attach a 
purchased HO sill and coupler to the beam, 

The car ends are %” balsa also, with the 
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loorways cut out, You can inset thinner 
stock to simulate the door proper, if you like. 
Sidewalls are 1/32” sheet, with all the 
window openings carefully cut out. Score 
these and the ends to represent the wooden 
construction of the day, Draw the sash 
frames on mica, cellulose film, or other 
transparent material and cement it behind 
the window cutouts. Glue in a couple of 
cross members from wall to wall near the 
top for bracing. 

Build up each roof of %” and 3/16” balsa. 
The rounded edges and sloping ends are 
quickly shaped with sandpaper alone. Small 
blocks glued to the underside locate the 
roof on the car, Space them for a push fit 
so that you can lift off the roof if you 
should want to add lights or interior details. 

Platform railings are bent from thin wire 
or pins with the heads cut off. Make a 
hape, solder in a center post, and 
cement the assembly into the beam, Car 
steps can be made of .010” brass or thin 
cardboard. Underframe details such as 
brake cylinders can be bought ready-made 
if you want to add them, Pivot HO pas- 
senger trucks with insulated wheels on the 
floor by a single small wood screw each, 
leaving them free to turn easily. It doesn’t 
matter what side the bushed wheels are on. 

Use a consistent color scheme for the 
whole train, The coweatcher, engine under- 
frame, wheels, and cylinders are black, The 
body color of the locomotive and cars is a 
bright yellow, with medium green for t 
Handrails, running boards, domes, stack, 
id bell are all green. So is the striping. 
If you think you can’t paint a straight stripe, 
lay colored self-adhering tape on a sheet of 
glass, and with a razor blade cut narrow 
strips you can stick on where needed, Other 
possible color schemes are red and gold, or 
medium blue and orange. END 
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ing also appears above. Recessed freight door 
is made as shown in the numbered. steps. 
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Twine Starts Bolts. Ben H. Clare, 
of Wellsville, Mo., suggests you use twine 
the next time you have to start a bolt in a 
hard-to-get-at spot. Wrap the bolt with 
twine, hold it in place with a finger or screw- 
driver and pull the twine. Sometimes it may 
be necessary to taper the end of the bolt. 


Keep an Auto Log. Adapt the idea 
of the airplane flight log to your car. Plane 
owners keep a careful record of engine 
checks and repairs, among other things. Put 
a notebook in the glove compartment and 
record lubrication, servicing, and overhauls. 
‘A date and mileage record of performance 
troubles, unexplained noises, or the li 

often a source of clues for trouble shooting. 
A log also gives you a record of expenses. 
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Floor Pads Stop Drafts. 


Wind 
that blows in around the shafts of the clutch 
and brake pedals can be stopped by pieces 
cut from an old inner tube or step pad. 


F.V asco, of McKeesport, Pa, writes 
that it isn’t necessary to secure the slit pieces 
if you cut them large enough, 


Awning Shades Trailer Roof. 
The interior of a parked trailer often be 
comes unbearably hot when the summer sun 
beats directly on it. To remedy this condi- 
tion, A. V. Malone, of Los Angeles, built the 
shade shown above. It’s canvas stretched 
over steel tubes that fit into sockets on the 
trailer. Mounted about 12” above the roof, 
it has open sides for air circulation, lower- 
ing the inside temperature 10 to 20 deg. 


DRIVER WATCHES SIGHTING STICK 
AS A GUIDE TO THE POSITION 
OF TRAILER WHILE BACKING 


RECESSED 
NUTS 


| Guide for Backing Trailer. Any- 
one who has ever backe two-wheel auto 
trailer will appreciate this simple guide to 
its direction, Suggested by Ralph S. Wilkes, 
of Keuka Park, N.Y, the directional guide 
is an upright hardwood stick about 1” square 


y 3’ Jong and a clamping device. If you 
ut buy the wing bolts, make your own by 
heating the heads of %” or %” machine holts 
and flattening the heads with a hammer. 
nuts are set into square rec 
the wood, 
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Light for Backing Car. 
wood, of Danvers, Mass., w 

light so it serves also as a backing light. He 
mounted a spring-loaded switch on the Bre- 
wall and a hose clamp on the shifter rod. 
Shifting into reverse turns on the stoplight. 
It’s wired through the ignition so the car can 
ed in reverse, The motor be 
ithout the key (with shift in re- 
and brake on), but this does no harm. 


Ignition Timing Kink. Here’ 
easy method, writes H. W. M of Albion, 
for checking the timing of a car with a 
direct-drive fan, Slowly crank the engine 
with the ignition on after disconnecting No. 
1 spark plug. When you get a spark, use a 
straightedge on a fan blade to mark a spot 
on the ra tify the fan blade 
as well, mainly useful if one mark 
is made when the timing is just right. 
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Utility Cart Also Carries Outboard Motor 


Tuover I built this cart primarily for my 


outboard motor, I've discovered many 
day uses for it’ around the house, It hauls 
the ash can, carries groceries, serves as a 


portable laundry basket, and becomes a 
wheelbarrow with the addition of a box, 
Construction details and dimensions are 
given above, Lay out the pattern on a floor. 
With a pipe bender or blocks nailed to the 
floor, slowly shape the pipe. Cut the cross- 
pieces to length and file the ends to fit the 
radius of the uprights, Then weld them in 


place, Old garden hose makes good buffers 

1 handle cover. Cut the hose to length, 
slit it, and tape it on the handle and the two 
braces as shown in the drawing, The #” 
piece of plywood to which the motor clamps 
is bolted through the frame, 

Any wheels from a small wagon or scooter 
will do, but semi-pneumatic wheels for 
power lawn mower would be preferable. 
The larger the diameter, the easier they'll 
roll. The cart I built easily carries 300 Ib.— 
Lawrence L. Ames, Tacoma, Wash, 


Portable Play Equipment Welded of 2” Pipe 


Two adults can move this play equipment 
from one spot to another to follow sun or 
shade, Built by Frank Motte, of Nuevo, 
alif., 2” black iron pipe is used throughout 
with I” pieces for the braces across each 

are welded. 


end and at the corners. All joint: 


Rings to support the swing and climbing 
rope are welded to the horizontal bar. The 
rope is bound over a marine thimble to pre- 
vent chafing, Use only cotton rope; hemp 
may slivers in the hands. The structure 
is finished with aluminum paint. 


ps 


ee 


nnel Make: 
Wren a hacksaw and a wrench, yo 
form these cold-rolled square steel chant 
into frames for workbenches, tubles, stor 
bins, motor mounts, racks, supports for con- 
duit and cable, and other utilities. Made b 
Unistrut Products Co., Chicago, the square 
channels have one side open. Once the 
framing is cut to required size, it’s assembled 
by inserting a clamping nut in the continu- 
ous slot and tightening a cap screw, The nut 
y be inserted at any point along the strut. 
Two serrated grooves in the nut clamp to 


can 


Is 


Ashestos Insulates Exhaust 
Onpinary asbestos pipe covering makes 
a neat, safe insulator for the exhaust mani- 
fold (arrow) of an inboard marine engine. 
Although the exhaust-pipe run is usually 
short, the bare pipe is still a potential soures 
of burns and fire. Regular pipe covering 
used on home furna be cut to length 
quickly and fastened in place with metal 
straps.—Max Alth, Yonkers, N. Y. 


t Board Is Weatherproof 


Butt especially for outdoor use, the dart 
board pictured here can be left outside su 
mer and winter in sunshine o1 The 
square target 


sbestos shi 
installed over old wooden shingles. A neigh 
borhood contractor generally will let 
have a single board for 

a nominal sum, The 
board may be J 
to a tree or the side 
of a garage, or mount- 
ed on an e: 

shown here. TI 

get circles are laid out 
with chalk or crayon 
and then filled in with 
a good grade of out- 
door enamel.—A. C. 
Nuessle, Newport, 
Del. 


the ridges of the strut and automatically 
center the nut. It bridges the slot and forms 
a complete square where it’s attached, An 
advantage of this type of framing is that it 
is re-usable. The parts may be reassembled 
in other forms. Made in five sizes from 19 
to 12 gauge steel, the struts handle untiform 


loads up to 1,400 Ib, over a 36” span, 
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ne frame to 
each end 
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hed by first se- 
with C-clamps or 


Sereenin; 
curely 
wooder 


also can be stret 
anchoring the frame 


as shown above, Tack screening 


With the mesh held taut, tack along the bo 
tom and then along the sides, as shown in these 
two photos. Plastic sereening is easier to 


ITH a few simple tools and the neces- 

ary lumber, you can tailor screens to 
fit your windows and—just as important— 
ave a big bite out of your budget. The 
tools you'll need are a hammer, saw Ors, 
and perhaps a plane. Besides the lumber, 
you'll need tacks or staples and, of course, 
screening. 

It'll pay in the long run to spend a little 
more on a good grade of lumber. You'll 
have sturdier, longer-lasting screens. White 
pine or redwood is suitable here. You have 
a wide choice of screen materi steel wire 


gether with the 
strips until 
tempor 


at top. Then nail two strips 
screening betw 
mesh is taut ar 


you can dispense with a 
t tack it at one end, pull 
the bottom and sides. 


wanized steel 
cloth, copper, bronze, aluminum, and plastic 
such as Lumite®. Here's another place 
where it'll pay to spend a little more. Steel 
wire will have to be painted from time to 
time and finally will rust anyway, G: 
vanized steel cloth will resist corrosion for 
a considerable time. Rust won't touch the 
others and they never need painting. 

On the opposite page, a drawing gives 
you dimensions for the lumber and shows 
you where to saw for half-Jap joints. You 
also can use mortise-and-tenon or miter 
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After four sides have been stapled or 


tacked down, cut off the screening with shears. 
Ordinary scissors will cut plastic mesh, 


Leave enough extra on plastic sereening to let 
you fold over a hem almost as wide as, the 


molding, This should be done on all cut edges. 


as: i 
ive your screens a finished look and to 
provide additional strength, tack &” half-round 
molding along the edges. 
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joints. If the latter, strengthen them with 
angle irons. For accurate fits, measure each 
window casing before cutting the stock for 
the frames. Nail numbered tacks on each 
frame and window sill for identification, Use 
waterproof glue and brads in joining the 
pieces. By sinking the nailheads and cover- 
ing them with composition wood, you'll 


“avoid future rust stains. Sandpaper the 


frames smooth and try them in the casings. 
Plane down any uneven spots. Then apply 
two coats of outdoor paint. 

Two ways of getting the screening on 
good and taut are given here. The method 
shown in the drawing on page 246 takes 
advantage of the springy nature of most 
frames. Instead of the notched pieces to 
hold down the frame, you can use C-clamps. 
If you do, protect the frame with a piece of 
scrap. After stretching and tacking the 
screening at both ends, remove the end 
blocks. The frame will spring back, stretch 
ing the screening very tightly. Then tack 
down the sides. 

The other method—pictured on the pre- 
ceding page—uses two 1” by 2” strips to 
pull the mesh tight. First, clamp down the 
frame. Then tack screening to one end. Roll 
the screening to the other end of the 
frame and hold it with the two strips as 
shown. Pull the strips to tighten the screen- 
ing and nail the strips to the bench. Then 
tack across the end and along the sides. 
For a finished appearance and to give added 
support, tack 4” half-round molding along 
the edges, mitering the corners. 

Plastic screening is somewhat easier to 
install since it is more flexible than the 
metals and can be cut with scissors. Also, 
’s much easier to handle than the metal, If 
you like, you can dispense with the stretch- 
ing jig when using the plastic. Cut it to 

ize of the frame, allowing enough 
at'the cut edges to fold over a hem 
as wide as the molding. Tack through the 
hems. 

Start with one end, putting tacks or X” 
staples about 1%” apart. Then pull it tight 
at the other end and tack it at each corner 
and across the end. Do the sides last, not 
forgetting the hem that helps keep the 
sereening from unraveling. Tack on the 
molding and the screen is ready to install. 

Metal screens should be taken down in 
the fall and stored in a dry place. Plastic 
screening is not harmed by dampness and 
may be left up all year round, Cleaning 
with soapy water is all that's necessary. END 


Toy House Holds Brush 


Tus simple but brightly painted tooth- 
brush holder will make a hit with most 
youngsters, Lay out the pattern on hard 
composition board or X” plywood and cut 
it out with a coping or jigsaw. Drill a 4” 
hole in a X” piece of wood and nail and glue 
it to the bottom center, This holds the brush, 
Give the cutout a coat of flat white. When 
dry, smooth it down with fine sandpaper. 
Use the squares as a painting guide, Color 
the roof gray, the front wall a bright yellow, 
and the ground a jade green. Carry the 
colors around the sides of the board, Once 
these colors are dry, you're ready to paint 
in the other parts. Use either gray or brown 
for the window and gray for the steps. Make 
the chimney a bright red with a gray top- 
piece, A pen is handy to paint in the win- 
dow frames, the door, and the steps, and to 
outline the bricks of the chimney, 


Telescope-Microscope in 


Bunt of lightweight aluminum-alloy 
tubes, this 60-power telescope does double 
duty as a microscope, When the five tubes 
are collapsed, the four lenses are positioned 
automatically for use as a microscope, The 
eyepiece is adjustable for magnifications of 
15, 30, and 60 times, When fully extended, 
the ‘scope is 33” long. It’s priced at $4.50 
by Brownscope Mfg. C 


ireseerr Pires TO 
wince Lenore 
ovannano Se cnain 
/ KNOT 
t 7 


ciue eno THREAD 
SocerHer 


Thread Makes Model Chains 


Buack thread can be knotted into excel- 
lent imitations of chains for ship models, I 
first stick a row of pins through a piece of 
cardboard, Then I tie an overhand knot 
around each pin, as shown in the drawing. 
To finish the chain, glue the ends of the 
threads together and slip the chain off the 
pins.—Jorgen A. Jorgensen, Storrs, Conn. 


Wheel Measures Trails 


Neepinc a quick way to measure the 
roads, land, and hiking trails at my Maine 
fishing camp, I built the wheel pictured 
here. The circumference is 74’, A revolu- 
tion counter on the hub keeps tabs on the 
distance covered, To use it, a man just 
pushes the wheel ahead of him as he walks 
along.—Chief Stanwood, Tunk Lake, Me. 
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Ball on 
Cycloid Track 
Always Wins 
the Race 


HEERES a scientific puzzler. Like a free 
body falling vertically, a ball rolling 
down an inclined plane accelerates at a uni- 
form rate. As Galileo demonstrated, the 
distance travelled is proportional to the 
square of the time of descent. 

But this natural law no longer holds if 
the ball rolls down a curved path. If the 
track is concave, the ball accelerates most 
at the beginning of its fall. If the curve 
takes the form of a cycloid, the ball will 
reach the lower end sooner than it will the 
end of any other inclined track of equal 
horizontal distance. 

You can demonstrate this by setting up 
the race illustrated at the top of the page 
Make the tracks of heavy cardboard, ply- 
wood, or wire, One path is a simple inclined 
plane, another a segment of a circle, and the 
third a cycloid. 

According to the dictionary, a cycloid is 
a curve traced by a point on the radius of a 
circle rolling in a plane along a line in the 


Y 


The ball catches up! Another odd property of 
a eycloid is seen here, Roll balls down identi- 


2H4 poruiae science 


(OF cance 


plane. But don’t let that confuse you, It's 
simple enough to lay out the half of a 
cycloidal curve you need. The photo below 
shows how it can be done.—Kenneth M 
Swezey, Brooklyn, N.Y. 


You can lay out a cyeloid in this way, Tape a 
pencil to the edge of a large disk. Place the 
pencil and disk against a yardstick, Then roll 
the disk along the stick without slipping 


cal cycloids. No matter where you start the 
balls, both reach the bottom at the same time, 


How to Make 


Pharaoh's Serpent Rows 


HIEF ingredient of these serpent e 

mercuric thiocyanate. You can buy it 
at chemical supply houses, or you ean mix 
your own. Either way, wash your h 
after handling it. It’s poisonous. To 1 
it, add several drops of ferric chloride solu- 
tion to a saturated solution of mercuric 
nitrate. (It's poisonous, too.) Then add, 
little by little, a saturated solution of potas- 
sium thiocyanate to the 


mercuric nitrate, 


stirring constantly. A grayish precipi 
will form. Keep mixing and stirring, 
will turn red. Let it stand 30 
Filter the solution, Wash the 
precipitate on the paper with cold water 
Let it dry on the paper. To make the 
eggs, moisten the dried mercuric thiocyanate 
with water containing a pinch of potassin 
nitrate and a little mucilage. Mold the eggs 
to shape and let them dr 


te 
The 


solution 
minutes, 


Here are four Pharaoh's serpent exis in 


cilage and pinch of potassium 
water and moisten dried mercuric thioeya 


Ash ix about 50 times le 


Drill and 
Hole perm 


vere of 
sever castan T 


You’. find many uses around your home 
for a small dolly. Simply attach four swivel 
casters to a rectangular piece of wood, about 
1” by 9” by 14”. With this, I’ve handled a 
300-Ib. radiator quite easily. By building 


Chisel Rack Lets Chips Fall 


A cmsex rack is handy right behind a 
lathe, but there it collects a mess of chips 
and shavings. If you space the rack about 
1” away from the wall or backboard, the 
chips simply fall past it to the floor.—Robert 
Hertzberg, Jackson Heights, N. Y. 


New 
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Homemade Dolly Helps You Move Furniture 


up the height with scrap boards, you can 
move just about any piece of heavy furni- 
ture, Use ball-bearing casters, preferably 
with nonmarring wheels—O, C. Grant, 
Springfield, Mass. 


Seed Potatoes Evenly Spaced 


Ir you've ever 
planted potatoes by 
hand, you know it 
takes a lot of stooping 
to do the job right. 
Here’s a trick that en- 
ables you to plant 
them quickly and still 
avoid an aching back. 
Sling a bag of cut po- 
tatoes over your 
shoulder and drop 
them down the pipe, | 
one by one, moving 
the planter’ forward 
each time a distance 
equal to the spacer on 
the bottom. 


to Change Plates Easil 


License plates are kept secure but you 
can change them easily if you use a new 
type of holder put on the market by the Ajay 
Specialty Co., of Newark, N. J. An alumi- 
num frame for the plate is also provided, 

The holder itself consists of two main 
parts, each with a retaining lip along one 
edge. One is bolted to the license bracket, 
The other slips through a slot in the first and 
is held in place by two springs. The pull 
ot the springs also holds the framed plate in 
place between the two lips. Holder and 
frame sell for $4 a pair. 


hubber Tape 


Scale down train noises, Model rail- 
roads laid on plywood may be uoisy, or 
have a ruttly, unrealistic sound. A rub- 
ber-tape roadbed under the track may 
help on both counts, 


Do you keep electrician’s rubber tape in 
your tool kit? Chances are you have the 
thin, black, tarry friction tape that’s ever 
body's patch-all. But the other kind, a thick, 
live, stretchable strip, is handy too. Pull off 


=~ 


ive your fingers more roo! 
handlés on the shanks of fin 


by wrapping 
jeweler’ hes 


the cloth backing, and you have a surface 
that sticks stubbornly to itself, The soft rub- 
ber hugs whatever you wind it on, Here are 
some uses for the stuff that hav 
do with kilowatts. 


nothing to 


sass won't if you lay it 
on strips of rubber tape stretched on the bench. 


Folded tape pads und: 
down vibration and cre: 
thicknesse: 


small power tools cut 
Fold to several 
and punch holes for mounting, 


Preserve keen edges on fin 
chisels and carving tools by p 
tape. This helps prevent rusting too. 


woodworking 
vads of 
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Yard Tractor Has One Wheel 


Bess mowing your lawn, you can plow 
and cultivate your garden with this small 
gasoline tractor, Although it has only one 
wheel, it balances easily and steers by pres- 
sure on the pivoted handlebar. No tugging 
or lifting is required. 

Made by the Bolens Products Division, 
Port Washington, Wis., it's known as the 
Huski Yard-Boy®. 
Clutch and throttle are 
controlled by the han- 
dlebar grips, A kick- 
\ stand supports it when 
it’s not in use, 


Shelf Racks Protect Screens 

Wine shelf racks taken from an old oven 
or ice box make excellent guards for the bot- 
toms of screen doors that are apt to be kicked 
in by children or dogs, 

If the available rack is long enough, just 
staple it crosswise over the bottom of the 
screen, Most likely, however, you'll have to 
work with smaller racks. These can be used 
vertically by installing an extra batten in the 
door.—Victor H. Lamoy, Upper Jay, N.Y. 


Garden Hose Prevents Rips 


SrRINcED instruments are tuned visually 
with a tuner made by Ardell Mfg. Co., Long 
Beach, Calif. It’s placed as above, the string 
strummed, and peg turned. When a steel 
rod in the unit reaches its widest oscillation, 
the string is in tune. 
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Tuere’s no need to install a regular gate 
in a barbed wire fence just for the sake of 
an occasional crossing. Instead, place two 
lengths of garden hose on parallel strands. 
You then can pass through without the 
threat of torn clothing. 


HOW'YA TRADE 


Here’s HOW IT WORKS 


“The new. improved MontaMower has cight pairs of sharpedged, 
preciion made and fitted, toolstectcotting’ disks, slightly ov 
Tipping and seitsharpening. working as. 3 un. Each pait revo 
toward each other gathers the grass and cute i ceanly at the 
ienection of the dks. The new improved model exly and 
uc adjnae wo cting height Tes a oder and cet 
The MontaMowar Is sold only by direct moll to vsers 
{no agente or dealers na fruign solr st preset} 


TRY IT ON YOUR OWN LAWNI 


NOT FORA 
DOZEN / 


Monta MowEeR 
Wren and fiimA. 
LAWNS 


IN ONE EASY OPERATION 


1 wouldn't trade my MontaMower for a dozen ordinary lawn mowers!” 


“The above statement is 2 direct quotation from one of thousands of un 
solicited testimonial letters received {rom MontaMower owners every year. 
‘And little wonder MontaMower owners ate s0 enthusiastic! MontaMower 
represents the frst basic advancement in lawn mowing devices during the 
‘past half century. It isa new and diflerent kind of lawn mower that mows 
and trims in one easy operation, 
‘Actually, the MontaMower i a live, 814 Ib. precision machine that 
smoothly and quietly cuts a full 16° swath through grass, dandelions, 
spike grass and tall lawn weeds (including the ones that ordinarily pop 
backup to cause you extra work). 
AND WHAT'S MORE —MontaMower docs what no conventional 
mower can do! It cuts right up to walls, fences, trees and posts — 
practically climinates hand trimming, I¢ cuts under foliage, around 
flower gardens and closequarter borders which cannot be mowed 
succesfully with conventional hand or power mowers, 
‘The MontaMower is s0 light, so sturdy and responsive, that even women 
land children ean operate it easily and efficiently. Owners tell us that with 
their new MontaMowers they cut their lawns in half the time — with less 
than half the effort. 
Learn these facts about the MontaMower from actual experience. ..its 
sold under a liberal “Written Guarantee: which permits you to Uy it 
‘on your own Iawn...makes you the sole judge of its merits, Get the 
complete facts about the moderately priced MontaMower, AT ONCE! 
{Jost fill out the coupon below and mail it today. 


MONTAMOWER DISTRIBUTING Co. 
Soles and General Offices 
SSP Kerumx Bunoine + Gano Rarins 2, Micmioan 


Gentlemen: Without obligation, kindly send me complete descriptive 
literature. price, guarantee information, and full details of Approval 
‘Ofer. 


NAME, 
ADDRESS. es 
ary. STATE. 


Facromes, Teavense Cirx, Micmcan 


Its 


flows naturally from advanced engineering ... to fit form to fun 
offer you a great New Plymouth that, 


Beauty with Reason 

‘That sweeping, new low silhou- 
ette is something to see. And 
this is beauty with a reason. 


@' % helps give you a car that’s 


@ easier to use in all ways. Easy 


«to start—easy to drive—easy to 


s=park—easy to see out of. 


¢ 
v4 


For More Safety 


New body construction makes 
the New Plymouth a sturdier, 
safer car. Frame and body are 
23% more rigid. The New 
Plymouth has a lower center of 
gravity. It hugs the road bet- 
ter. And it handles with ease. 


NOW there's more difference than ever in low-priced 
cars—and the great New Plymouth makes the differ- 
ence. See this new car at your Plymouth dealer's now. 


PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michigan 


tive styling goes far beyond just pleasing the eye. H 


Beauty for Comfort 


The beautiful new interior 
styling is even better than it 
looks. The famous chair-height 
seats are now even wider. 
There's plenty of room for long 
legs and high hats. Windows 
lft and lower easier. 


» ust your style | 


Beauty for Performance 


‘There's a more powerful en- 
gine. This is the result of a 
newly designed cylinder head, 
increased compression ratio 
and a new intake manifold. 
New chrome compression ring 
gives even longer engine life. 


's design that 


nN... to 


side and out, is better in every way! 


Beauty for Safety 

The increased glass area is 
nice to look at from the out- 
side, But it’s there to look out 
of from the inside. Both wind- 
shield and rear window are 
larger. You get a clear, undis- 
torted view of the road, 


Beauty for Valve 


To see how new car beauty 
helps make a better new car— 
see your Plymouth dealer now! 
You'll find that the great New 
Plymouth—feature for feature, 
dollar for dollar—hits a new 
high in automobile value! 


PE Bicwc 
Camera Focuses Easi 


A sINGLE Viewer in this all-metal, 4 x 5 
press camera lets you make all focusing ad- 
justments without taking your eye from the 
one window. Called a Vue-Focus®, the new 
viewer combines optical view finde: 
finder, night-focus light, and 
allax, The camera, made by Bu 
of Chicago, has a revolving 
automatically in 90-, 180-, 


adr 
Lamps Purify Air 


Ir these tubular, germicidal lamps are 
used with your hot-air heating system, you 
can be sure the air you breathe is pure. 
Before recirculation through the ducts, air 
is exposed to the lamps’ ultraviolet rays to 
kill any germs. Made by Westinghouse, the 
tubes are said to be as powerful after a 
year’s burning as when new. Shown in- 
stalled in a basement, the lamps shut off 
automatically when the glass door is opened. 


X Rays See Deeper 

To give doctors clearer pictures of your 

sides, GE has stepped up the power of 
new diagnostic X-ray apparatus from 
the conventional 100,000 volts to 130,000. 
Yet added safety devices, including an 
automatic exposure timer, give both the 
patient and operator increased protection 
inst excessive radiation, The new equip- 
ment called the Maxiscope 5000, can be 
used for either fluoroscopy or X-ray pho- 


tography. A  pedal-controlled, — variable- 
speed motor tilts the table to the de- 
sired angle. 


Rubber Resists Fire 


A new, low-cost sponge rubber that won't 
burn can be applied and vulcanized directly 
to rugs, upholstery, and shipping cartons. 
Called Spon®, the compound can be shot 
from a hose, cast in open molds, or run off 
in sheets. The photo above shows how it is 
used to back a carpet strip. Developed by 
the Commonwealth Engineering Co., of 
Dayton, the material is also used for insu- 
lation and soundproofing. 
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Two-Way Portable for Hams 


Tose tiny, two-way portable radios 
widely used in front-line communications 
during the war are now being made for ama- 
teur and public-safety use, This 3%-pound, 
battery-powered Sperti model operates on 
two bands, 144 and 148 me., and has an av- 
erage range of three miles over flat or 
slightly rolling country. Only 10 inches high, 
it has a folding dipole antenna or can be con- 
nected to a fixed antenna for greater range. 


New Fire Pot for Tin Workers 

Tixwers need not interrupt their work 
to refill this new gasoline-burning Turner 
fire pot—it will burn for nine hours on one 
filling of its gallon tank. A special “carbu- 
retor” control permits regulation of the fuel 
supply for the best combustion at different 
heat requirements, The flame control, which 
adjusts the heat to the desired amount, 
also cleans the burner orifice automatically, 
eliminating manual cleaning, 


Rubber Boat Prop Is Tough 


Drirtwoop and underwater obstructions, 
the bugaboo of boat propellers, are no prob- 
lem for this Goodyear rubber outboard pro- 
peller, Made around a metal core, it is stiff 
enough to drive a boat yet so resilient it 
bounces harmlessly off objects that would 
damage an ordinary metal propeller or shear 
the drive-shaft pin. It is also said to slide 
easily over weeds without fouling. The one 
above is for a 2%-hp. outboard motor. 
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Thickness Gauge Fits Pocket 
Waxr to know the thickness of a piece of 
paper, sheet of metal, pane of glass? This 
watch-size gauge will tell you at a glance. 
Made by the B. C. Ames Co,, it will measure 
any material up to 5/16 of an inch thick. 
The material is inserted between the two 
contact points at left, and the large hand in- 
dicates the thickness in .0005-inch gradua- 
tions, The small hand counts revolutions of 
the large hand, each equal to .05 inch. 


Famous 35mm. Miniature 


ee. now finer than ever 


Ultra-fast f/2 
coated lens. Ask 
your Kodak dealer 
for a demonstra- 
tion of this famous 
Kodak miniature. 
$197.75, including 
Federal Tax. 


New all-in-one 


poted on other. 


Finger-tip operation means 
easy control of the camera ond a 
better picture on every shot 

A, focusing knob; B, single views 


Extreme Compactness—folds 
up to fit small pocket or handbag. 
Built for long lile—with strong 

but light die-cost aluminum alloy 


‘ond-range-finder window; €, film 
wind knob (with automatic film stop 
‘porure prevention); 


body and pin-grain leather cover- 
ing. Its handsome design ond 
watchlike workmanship ore unique 


1080; E, automatic 
exposure counter. 


feotures. You'll like its solid feel 
ond bolanee, 


Also ask your dealer to show you the Kodak Retina I Comera with 
#/3.5 lens, a wonderful buy at $72.75, including Federal Tox. 
Trim and sleek in styling. One look will convince you of its value. 


(Prices subject to change without notice) “'Kedok” is 0 trode-mork 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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Twelve 
perfect 
files in 
every dozen 


=the Nicholson guarantee 
at 


Inspecting finished files 
Jor straightness 

‘ine af the many 
heck 


cory sane of “Oe 
Nichalwon file 


manufacture, 


,ood files or we could not make 
tee. A “perfect” file is one 
use does the best job that is 
through being precisely straight, care- 
Tully, balanced: uniformly hardened, accurately 
cut (with teeth even in height and’ sharpness), 
und made of the finest file steel obtainable. 


Nicholson has had 8S years of experience in 
manufacturing files exclusively. Every Nicholson 
designed, made and 


fon 
‘There's more satisfaction in making Bes that wa 
Because we know there's mote ‘satisfaction. in 
Using. them, “Ava crafteman youll agree that 
males ‘a Tot of sense, At good hardware. stores 
Throughout the continent, 


¢ FREE BOOK, "FILE FILOSOPHY" — tells about file 
NICHOLSON FILE COMPANY 
NICHOLSON 


Lea 
FULES coe creer rerrose 


rd request brings you your free copy. 
Port Hope, Ont.) > 
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‘A= bo EVERY JOB 

Se hetter-taster- 
hed a 
COMPRESSED AIR 


BULL 


trucks; refinish furniture and fen- 
ders; inflate tires; grease and 
lubricate motors, engines, imple- 
ments, Destroy weeds. Rid live- 
stock, poultry and pens of pests 
with portable air power. 


Free Literature explains relative advan- 
tages of 4-cylinder PRESSURE QUEEN 
and single-cylinder PRESSURE PRINCESS 
spray painting outfits. Tells how to save 
material, time and money by using the 
Proper outfit at the right price. 


If Is Yours For The Asking 
Write Today 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, 0. 


ACCURATE 
and TOUGH 
is the 


MASTER 
TUFBOY! 


Mechanics and craftsmen will welcome the Master Tufboy’s 
eccuracy end rugged construction. Its blade, of the finest 
tempered spring steel, hes clearly etched graduations and 
its cose is made of the toughest chrome-plated zine alley 
which will withstand the roughest kind of treatment. You 
a) find the Master Tufboy at your lecal hardware er bulld- 
ly decler or if you prefer, use the coupen below. 


“MASTER 


vol STEEL TAPER 


BUY ONE NOW! 


Master Role Mfg. Cow, i 
| 201 Main Street, White ‘Plains, N.Y. 
| 


1 enclose [) $1.35 for the 6 ft. Tufboy 
Sete Ui] $008 tn ho hoy 


OFFERS CAR AND TRUCK OWNERS EVERYWHERE 
THE SENSATIONAL ADVANTAGES OF A 


SPARK PLUG 
J 


iE IDLE 
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© Plumb hammer, The 


ity choose PLUMB 


ual 
For value and q Ananship, us8 PLUMB 


For speed and wor 


The red handle with the block heod 
‘exclusively Plumb 


HAMMERS + WATCHETS » AXES « FILES 
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Keep Brushes like New 


AsPaint, Hardware, Dept.,and 5& 10¢ Stores 
atent Cereals Co. Genevo, N.Y, 


|REMOTE POWER CONTROLS 


WORK AT ANY DISTANCE—TO TURN 
* Dampers, Vents, Valves 
% Television & FM Antennas 
* Camera Controls 


‘Complete instructl 


Steck Ne SLAY (Atew poste tor 261, gor oars *ORSi 
OSCILLATING ELECTRIC WINDSHIELD 
WIPER MOTOR 


-Hobbyists—Cam 


ELECTRONICS CO., INC, 


103-02 Northern Bivd., Corona. M. Yo. PSS 


Blue-Point Supreme 


Open End Wrenches 


re unequaled for strength, 
a 


Blue-Point Supreme 
9-Pc. Wrench Set 


toughness and 1615 


istance Tn Kit Bog 
A -resista 
fatigue Toots onty $14.50 
ake the Here is one of Snap-on’s most 
eight superior qualities Soe popular Open End Wrench Kits, 
Mere bite money can buy saad openings. T 
the finest 3. Precision ™: 


re 18 different wrench 
sizes that range from 1%" to 
114". They solve many of your, 
nut-turning problems. 


ay 6. Balanced 
2. Narrower jaws: 3, “Tioiter weight. 6 Bt near 
4, Greater stcensth Kendie. 8. Finest alloy bie 

. rip handle 


ym skin to Ore: 
at treated fr 


desiga. 
bon steel 


Avidvee 


STURDY 9-PC. WRENCH SET 


13 wrench sizes with $ most popu- 
lar sizes dh 


. WRENCH SET 


ferette kit bag 


Tools only + + + $7.70 


im MAIL THIS COUPON — TODAY! 
SNAP-ON TOOLS CORP 


8060-E 28th Avenue * 


Enclosed find 1 Check (] Money Order or [] Company 


Kenosha, Wisconsin Purchase Order for the Open End Wrench Kit checked below. 


Snap-on tools are sold only through author- 


ized Snap-on representatives and not availa- See)! .eee rains ae 
ble at hardware stores, etc. Use this coupon 1 $15.35 Oss oss D870 
to order—we deliver from nearest branch. 
NAME 
— ‘Apress. = 
“THE CHOICE OF BETTER MECHANICS 
cnr STATE, 
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MECHANICS - see 


this Improved “Mike” 
Now at your dealers 


R_FEATURES: "Chrome Clad," Non-Glare 
1d, Rust and Wear Resistant 

d Thread 
Easy Adjustment * Cutoway Frame * “Rapid Readii 
(Each Thovrondth Numbered) * Micro-Lepped 
Like Finish on Anvil ond Spindle Ends. 


4 ‘The large throat depth 
and cutaway frame 
make entry possible 

minimum clearance 
enable easy measuri 
to maximum depth in 
narrow slots. 


It is well balanced. 
Ratchet stopeliminates 
overpressure, gives con- 
sistently accurate meas- 
urements—important 
when your “feel” is off. 


4 Easy to take apart 
and clean inside 
thimble and thread, 
Reading line keeps 
> otiginal position after 
adjusting for wear or 
lapping of anvil, and 


31 spindle faces. 


| ee 
LUFKI TM | wecseremens” 


Precision Tools + Tapes + Rules « FROM YOUR DEALER 
The Lufkin Rule Company * Soginaw, Michigon 
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IN CELLAR WALLS — 


Dot with Smooth-On No. 7 Cement! Apply wi 
‘or stiff brush to leaky cracks, hol 
oF other Teaks In concrete, brick 0 


EE Leaflet and Handbook 
ou jeafet showing No; 7) uses alin, the 


MOOTH-ON MFG. CO., Dept, 58-E 
10 Communipaw Avery Jersey CRY 4, Ne de 


Do it with 


© \SMOOTH-ON 


NO. 7 CEMENT 


BARGAIN! ] ] [| 


HIGH SPEED ROTARY FILES 
> > i 
Stucco Spraying 


High Inc comes 


Earns 


tunity in the building fel 
returns from «low 
fascinating 


> Beautifies and Protects 
all Trees of Buildings 


Pacum ike 


DP Cclerercte 


pressure sprays pl 
to give enduring beauty 
aalues. Range 


‘COLORCRETE INDUSTRIES, INC. 
STZOTTAWA AVE, HOLLAND, MICK, 


VER ride on a cloud? Ever wish you 
had a motorcycle that would give you 
that feeling? Well, brother, here it is 

the 1949 Harley-Davidson with the Hydra 
Glide Fork! Glide is a mild word for it 
Never before has such riding comfort, steer 
ing ease and roadability been built into a 
motorcycle. You float over bumps, skim 
over rough roads, sail down the straight- 
aways, enjoy every mile as never before. 
Even on longest trips, you're fresh as a 
daisy, ever ready for fun as you take in ex- 
citing race meets, endurance runs, hillclimbs, 
gypsy tours, sightseeing trips. Try a glide- 
ride and be convinced! See your Harley- 
Davidson dealer today. Mail coupon now. 


£ Bent Ps, miwauhee 
ee Send free copy of ES 


5 Bed with motoreyele action pictures and 
4 Stories: also literature on late modela 


HARLEY-DAVIDSON MOTOR COMPANY 
kee 1, Wisconsin 


AST magazine, 


nner Spe oe | 
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Which of these 


KITS 


Do You Want? 


POWER 
TOOL 


3 


+ A high-power, professional machine! 
* And ALL these selected accessories! 


Choice of three kits, each with just the right 
equipment you need for your particular fous, 
These kits assure the best work and the most 
work from the rugged GUILD Sander- Polisher. 
This many-purpose Guild Tool has an extra- 
sturdy %" spindle . . . 100% more power. . . 
covers 52% more working area. Avoids stalling 
+, outlasts machines of similar size, Guaranteed. 


1... SHOP KIT (illus)—For homecrof 


case. ‘Gniy $69.50 


2, HOME KIT—Polishe: Roors, furniture, cars, silver: 
* sare, sharpens tools, knives. Sands wood, bulls, wire 
Brushes, ete. Includes bench stand and metal cave 
‘Only $59.50 
3. PAINTERS KIT—Does heavy ond light sanding, re: 
+ moves point, wire brushes, mixes paint, cuts light 
fetal, ‘leans up tile, etc. Includes metal, cove 
Only $59.50 
‘A REAL BUY! At leading hardware 
fond mill supply dealers, or write. 


PORTER-CABLE Machine Co. 
1 


2005 No. Sal York 


t. Syracuse, New Yor 
Mfgrs. of GUILD and SPEEDMATIC Electric Tools 
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Garden Tractor 


New 1949 line with extra features! Riding 
and walking models, 1/2 to 5 HP, Com- 
plete gear drive, no cheap belts or chains, 
Large tires—high clearance—easy to handle 
—power turn, Low factory prices—$188 to 
$436 with cultivator. Get benefits of 24 
years of garden tractor experience! 

PAGE DAIRY and FARM EQUIPMENT 
19168 S, Slat STREET @ MILWAUKEE 14, WIS. 


HEAVY. CAST ALUMINUM BLOWER ONLY $10 
$6 eu Fe inure 


AMAZING NEW [2 


avien [i] 
DADO SAWING WASHERS MAKE 
ALL THESE CUTS ON YOUR SAW! 
Smooth, accurate grooves—I2 widths, any 
angle. No chatter, no burning, chewing, or 
sanding! Just dial desired width with Micro- 
‘atic adjustment! 5 sizes it any saw arbor— 
348°, 30, 99,1", IS. See your dealer or use 
‘coupon below! Satisfaction guaranteed. 
DEALERS, ORDER DIRECTI 
[ WARREN WASHERS CO, DEPT. 
1 70 Medbury Ave., Detroit 2, Michigan 
| Enclosed $4.95 for one set of Warren Washers, 
1 postpaid. My arbor size is__ 


NAME. 


Choose Your 


Lightain| 


fast, lightweight automatics. 
accurate, well balanced repeaters (both clip and 


22 From This Great Line-up 


FIRST IN THE FIELD 


proportione 
ateady holding, 


SAVAGE MODEL 4 


SAVAGE MODEL 3 


STEVENS MODEL 86 


WOODED FRONT SIGHT 
Micrometer eleva. 
tion and wind: 
adjustment. Prec 
sion built. Helps 
build top ‘marks 
manship. 


STEVENS MODEL 84 


STEVENS MODEL 15, 


‘The beautiful, dur- 
able, ‘service-prov- 
‘en gunstock mate- 


STEVENS MODEL 87 


tabular magazine models)... sturdy, dependable nd appearance on 
“single ahacs”, Take your pick and pick a Sanage Soa eet iow 
or Stevens "22" rifle for highest quality —greac 
est value, See these models at your dealer's — 


write for free catalog. 


SAVAGE ARMS CORPORATION 


Firearms Division 


@ STEVENS 


PrONEERING REITER GUNS 


‘AnD GREATER VALUES SINCE IRES 


STEVENS .22 Rifles —First in vai 
Model 86 —.22: 
ing Rifle. May 
long or twenty-one -22 abort cartridges. Miltary syle stock 
ie ek Se 

84 —.22 cal. Bolt Action, Clip Magazine Repeating 
Bie! Detachable clip helts Ave 12 lone rites 74 long or 22 
short cartridges. Self-cocking, bolt action. Independent safety. 

15 — .22 cal. Bolt Action, Single Shot Rifle. Cham- 

fle: .22 long or -22-short cartridges. The 

lowest priced lightweight "22" in the feld. 


rion repeater, shooting -22 long rifle: .22 
Tong or .22 short cartridges. 

‘Stevens Models 86S - 4S - 87S: same as above with No. 150 
Micro Peep Sight with Hooded Front Sight illustrated above. 


® SAVAGE ®@ 


tons rifles and shot 
guns. 


Chicopee Falls, Mass. 


First in quality 

Model 6 —.22 cal. Auto-Loading Rifle — shoots fifteen long 
Fifle cartridges as fast as you can pull the trigger. Also, in 
Santly adjustable as bolt action repeater: shooting «22 long 
Fifle; .22 long or .22 short cartridges. 

Model 5 —.22 cal. Bolt Action Tubular Magazine Repeat 
ing Rife. Magasine capacity — fifteen .22 lang rile; seven 


teen .22 long or twenty-one -22 short cartridges. 


Stock and forestock of walnut 
Model 3 —.22 cal. Single Shot Bolt A 
long rifle: .27 long or .22 short cartridges, regular or high 
speed. Positive safety. Walnut stock and forestock. 

Savage Models 6S - 5S - 4S - 38; same with No. 150 Micre 
Peep Sight with Hooded Front Sight illustrated and de- 
scribed above. 
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Ball-Bearing SPEED WHEELS 


HOB d.20 
Wx tyson 8o 
ie ae 
for Heavy Loads 
10x 279 o...70 


IM BROWN TOY 


TE MWen pine 
AT HOME 


6018s. 0F READY MADE PARTS 
BUILD YOUR OWN wionir 
HEAVY DUTY WELDER “‘s4nrs"” 


MICRONIC” CONSTRUCTION 
MAKES THE DIFFERENCE. Pores 
so tiny they trap all the 
sludge, all the abrasives. 


)7 Pownn Kinc 
CUTHLOG AD 
SHOP HINTS! 


INSTALLED IN A FEW MINUTES COSTS $0 LITTLE... and can 
—and now y jure save #0 much in engine re- 
that your oil will stay cleaner, pairs. Only $1.38 to $2.50, 
your engine will be safer. depending on make of car. 


Just off the press! Send 
today for this unusual 
new Power King catalog. 
Gives you complete in- 


Make the Spring changeover complete 


. new oil and a clean oil filter. Put in a 7 formation about 
Purolator “Micronic” Refill. Purolator, 5 Atlas-built low-cost 
remember, is the filter that traps all the SS Power King tools for your 
engine-wrecking sludge and abrasives. shop plus helpful hints on 
Purolator “Micronic” Refills fit all oil ceded emit ots Roan 
filters. $1.38 to 0, depending on make . lists and describes Atlas 
of car; inserted in a few minutes. If your Bild patterns. Write today. 
car is not equipped with an oil filter, in- ees eechien aes 
stall a Purolator. $6.50 up, also depend- [SEND this couron For your co 
ing on make of car. H 
a> | 
Sy fen . 
Tsrsre 


1ATLAS PRESS co. 


[ HEN. Pitcher St, Kalamazoo, Mich, 


1 
BATCHED PRECi 5, 
i==| ; MeODWORKING. oa TOOLS FOR 


NicioNt OL FALTER, 


++ the olf iter that traps all the abrasives, 
‘ll the sludge 
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“i's Spring—Let's go” is the friendly 
reminder you'll see at gas stations and 
service garages everywhere... o 
friendly reminder to you that your 
winter-weary spark plugs should be 
checked and cleaned . . . may even 
need replacement. Spark plugs are 
vitally important to every phase of 


performance of your car at all 
and a new set of Champions repr 
the ultimate in quality, value, perform- 
ance and dependability. That's why 
engine experts, like most racing cham- 
pions, will use no others .. . why they 
are America's Favorites. Champion 
Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS 


DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL . . . Horry Wismer's fost sportscost every Fridey night, over the ABC network 
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World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


New 1949 line—18 models—8 to 18 Ft. 
1949 line features many new models 
‘ing increased performance and 
Greatly’ simplified imstractions, Low 
prices! 3 ft. Dinghy $34.50, 18 fv 
Hunabout “$159. Dinghies." Skitts 
shine’ and. sbeod 
boats for the home 
Dulilder. 


Buns eae 
Sis 


soetavgeatby Deon, Lora Grendel Ae Blank. 
Reel, and piywood types 0-35. fe. Detalicd b 
prints, Pal Se 

Cota 


"Wheesiatnisa test ssomisn se well neon 
that craftsmen eall it by number, you can 
be sure it’s a tool of unusual quality. That's 
why expert carpenters and eabinet-makers 
everywhere dre welcoming the return of 


the No, 32 Millers Falls 


Yes, No. 32 is back aj — with its fine 
‘onstruction, highly polished buffed nickel 
finish, tropical hardwood sweep handle 
and head. No. 32 is the country's standard 
10-inch quality brace. 


brace. 


Find out what we mean. Ask your hard- 
ware dealer to show you the No. 32 bit 
brace. At the same time see some of the 


other Millers Falls quality tools. Millers AMAZING NEW SAFE JIG SAW 
Si tafsniutouary.vew.cearic ste READY! 


‘ciiven tay uses yet 


Falls Company, Greenfield, Mass. 


MILLERS FALLS | 
TOOLS | 


OA 
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Chreutar. tow price: 
Dealers Wri 
| SyNcRO CORPORATION Dept. M-59 Rochester, Mich. 


Replace with a 


DELCO BATTERY 


for GOOD SERVICE 
for a LONG TIME 
o_ 


DELCO BATTERIES FOR PASSENGER CARS, TRUCKS, BUSES AND 
TRACTORS ARE SOLD BY DELCO BATTERY DEALERS EVERYWHERE 


DELCO-REMY weceevce weeeis ronw on pRoPeLizes SPIN 


THROUGH 
THE AIR INTAKE 


A PINT 
IN THE 
CRANKCASE 


You'll take to the road with a load off 
your mind—after a Casite Treatment. 
It releases power . . . removes binding 
goo . . ..relieves sticky valves and rings. 

A Casite Treatment cleans your en- 
gine, keeps it clean, slows formation of 
sludge and gum. When added to any 
motor oil, Casite gets it around quickly 
and into the tight spots, retarding wear, 
cutting repair bills. 

Your garage, service station, or car 
dealer will give you a Casite Treatment 
today—at a very low cost. 


THE CASITE CORPORATION 
HASTINGS, MICHIGAN 
Coxite Division, Hastings Lid, Toronto 


BETTER AND SMOOTHER: PERFORMANCE 


or Double Your Moray Back; 
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FREE for the home corpenter, 
Now, by following hese sim 
plified blueprint plans, you 
can eatily make attractive 


You also get a full size bottle of Rogers 
“Gorilla Grip" Give . . . the glue with a ton 

rery drop . . . Tops for furni- 
ture repairs and construction. 


1 SHAW 
eS sua 


Teese ee oer 
Eee cea Saat 
aan nents 


VISE Bra) 


FIREARMS 
and SWORDS 
You don't want to miss our new thrill-packed eata- 

‘nating background and illustrations of 000 au- 


aces 
you Ab base ea 
ing. with your naime and address, to 
ROBERT ABELS, Box Ps, 
Avenue Mew York 21, N.Y. 


280 Le 


You plone it smooth 
‘on the jointer 


Its extra convenience cuts costs ond 


boosts output for: 


* Cobinet Shops 
Furniture Mokers 
© Other ee Nraee Plants 


DELTA 


DELTA-MILWAUKEE® MILWAUKEE 


Saw-Jointer Combination 


Two machines mounted together. 
to save space, time, and money 


Circular saw and jointer are saw and jointer. Both are 
mounted on one steel stand. driven from below by the 
10” saw blade cuts 314" same motor. You save the 
stock. Rips to center of — extra cost of an additional 
50” panel. Jointer surfaces motor — and enjoy lower 
boards 6” wide; cuts rab- power costs. 
bets 2" deep. Saw table See this Delta-Milwaukee 
tilts 45° to right. Both tools Saw-Jointer Combination at 
have lubricated-for-life ball your nearby Delta distribu 
bearings, tor. Look for his name un- 
Either machine may be the classified 
used singly or both together section of your telephone Ef 
by one man or two. There directory. Ask him about 
is no interference between buying on easy credit terms. 
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Heres Americas most 
advanced outboard! 


THE SENSATIONAL NEW 


Sue TWIN 1-l6men $1795° 


IT HAS THE ScOTT- 
ATWATER 


ft 


FREE BOOK for 
outboard skippers 


Ta a ee 


J since} 


YOU'VE NEVER SEEN an outboard like this. It gives you 
‘cruiser control with the Scott-Atwater SH/FT— just to 
Neutral, Reverse and Forward. It gives you the latest, greatest 
features — Rubber Cushioned Shock Absorber Drive, Rotoflex 
Water Pump, Duo-Grip Carrying Handle, New Slip Clutch, 
Full Expansion Exhaust — plus all those above! Yet the revo- 
utionary Scott-Atwater 1-16 ‘actually costs no more 
than an old-fashioned outboard! 


ly y me | 


fo ove Atwater 


IGE rorurar science 


ONC cuted 
“enon tem 


| 


Unsurpassed 
for Tilling 
and Cultivating 


postcard tor circular 


MULSIFIER CORPORATION 


7760 HAMILTON, DETROIT 2, MICH. 


Mal sifier y 
ROTARY SOIL TILLER 


SPEED wunross HANDLE 


TOOL OF 101 USES! 


onoee wow!... $1.00 


SPEEDCOR PRODUCTS * 
2025 N. E. Sendy. Portland 12, Ore 


MINIATURE JET ENGINE 


‘Know the Thrill of Flying a Jot 


Hf your dealer 
ots 68 


Box 406, PASADENA, CALIF. 


EASIEST, SUREST WAY TO END 
DIRECTION WORRIES—Drive with » 


HULL AUTOMOBILE COMPASS 


Sand Casting—Forging—Heat Treating —Case Hardening 


BRONZE FOUNDRY 
re. 


fob. Kansas City: 
‘ana 110 volt AC or DC energy required {oF operation. 


swculst. KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-4 Kansas City, Mo. 


HAVE FUN, 


MAKE MONEY 


WITH amazincy2W/ WHIZ-SAW 


SPECIFICATIONS 
1/10 H.P—A.€. or D.C. Current 
115 Volts—60 cycles 
100 Watt output—1.5 Amps 
14,000 R.P.M. with no load 
13,000 R.P.M. with full lood 
3.250 Blade Srehes por minvte 


cs city 1/16 to 1" thickness 
Full ball-bearing motor 
Needle Boorings in Gear 

ings on Reciprocating Shaft 


Whiz-Saw Weight 31/5 pounds 


Packed one per box with 2 extra blades. 
TESTIMONIALS 

This is what they tell us:— 
ELECTRICIAN 


Cannot be surpassed for cutting outlet boxes 
K'vG Brlageport, Conn: 


pLumerr 
ust the tool for cutting holes throuth floors in 
plumbing work AC%."Steattord: Conn 
HEATING ENGINEER 
Perfect for cutting air duct holes for hot alr beat 
and alr conditioning “LPR! New York 


nosayist 
for all hobby work, expecially cutting in- 
pe. ‘Ae A Wilmington, Ohio 


tele 


ORDER NOW ON FREE TRI. 


‘Simply mall coupon with $5 deposlt (check or money 
der) Pay postman only 444.00 Yor Whit-Saw- (plus. pos 
Se), ‘Tl’ got THRILLED with this astounding WHIZ- 
SAW. Just put back in bor and return at our expense 
Within’ days. We refund your purchase price at once 


THe Forsberg wit, th. 


PORERr cee? gece 


Cuts Wood like Scissors cuts Paper 


electric key hole suw makes wood: 
Working simple! Saves you hour of buck-brenking work in the 
home, on the farm. In light Industrial Use, Compact, small, light 
n palm of hand, Saws 

‘asbestos, 


vusy" to handle, 
Wood ‘and mos 
hoard, bone, mascnite Into way shape. 
‘mortises, notches, Jigs. Ideal for use in shops 
Shops: hobby shops. Does work In matter of secunds, wh 
hare key hole saw takes some times lon: 


for Skilled Tradesmen; Invaluable Tool for 
rs, Pattern Makers, Model Mak: a 
Plumbers can cut holes for pipe Attin winds, Blec- 
tricians cut holes for outlet boxes quick ly. Handy 


Tor laying linoleum and asphait tle. A thousand and. one uses 


Blade 


cks @ Wallop 
to 1 Inch thick 
driling a start. 


Cuts through board any length uy 


tough. | Quick. 


smooth ‘cits. ‘Truly a Woodworker's delight 


Unsurpassed for long and 
ndable service 


has patented counterbalancing me. 
‘which eliminates ‘bration, A-new th 

HP. motor delivery, 3250 cutting 

Mrokes per minute. A {ull duateseated ball bearing 


motor with 7 precision Big bearings. Trouble free 
rantee for 30 days of use ARa 
defects. Lubricated for life, Te 
Delivers 11.000 R.P.M. The 
‘a ‘made. Only $49.00, 


MAIL COUPON 


FORSBERG MFG. CO., Di 
Bridgeport, Conn. 
Here is my $5 deposit ‘check or money or- 
der! for Whits-Saw 
1 veil pay postman $44.00 plus 
and postage for Whir-Saw: 
Save postage and C.O.D. fees, WE pay post 
age if you remit mew in full: 1 Money back 
Sither say if'not delighted | 


COD. fees 


Name. 


Address 


city 


1 
Sacwed 
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So thea 
NY WHERE 
cues boat! 


float 


certified brake HP. at 4000 R.P-M. 


< - ~y 
<= 
J ZEPHYR—The only “Four” with 
VS — Fisuenman Daive ...the only 


fay 
q 


the yellow pages of your phone 
book. For free catalog of the complete 


FIRST IN OUTBOARDS... 
710 rorutar science 


40th YEAR 


z, HOIST & WINCH 7 


SMALL BUT MIGHTY! 
made to be used on B-298 


Ibe. Drum may 
be disengaged for free wheeling if desired, Equipped with 


{in carton 45 Ibs., wooden box 0 Il 
C., Mo. 
Send check oF M.O. for immedi 


UNITED AUTO 
1901 Troost Ave. Dept. 


NU-WAY Build Your Own 
LAWN MOWER 

AEE Cirulor ae 
ree $12.50 No iNcREASE 


IN PRICE 


BUILD YOUR POWER wOOLS 


WITH POLY BALL BEARING ARBORS 


HEAVY DUTY GRINDER 


$1825 


mang NEW 
“De-Acid Oil 
Drain Lina 


omen to ry a 
FRIENDLIER YARD 
--- SUST /0F 


STANLEY] PLAN SET No. 14 


Tae birds youlike by pleasure and. better yard 
Building them a home - Send 10c for Plan Set No.14 
S types plus a feeding bo: 


Plans also for garden se 
anda trellis. Hours of Britain, Conn. 


Fits Your 
Electric Drill 


Polish, Sand and Save with BULL BUFFER! 


Db. More than pays for itself the very first time you make 
Sy pay: ry 
your car, boat, floors, woodwork gleam like new! 


More than 100,000 enthusiastic users will tell you that 
Bull Butler has everything you want. in a polisher 
Sander: (1) fits any eeetrie drill or flexible shatt, (2) 
exelusive gear redugtion that gives any drill real power, 
clustee. swivel aetion ttat ‘makes it easy to Use: 
(3) exclusive angle head that helps get to all those hard: 
oureaeh places other pollsher-sanders can't touch. 
Bull Butler ls bull of lfetime materias and guaranteed 
Order yours today, at Your dealer. oF seni 
‘ Or Mo. for your Bul Buter. $O.95 
Dictured ‘below, Only...+--- 


, BERTRUM N. 
312) MAIN STREET KANSAS CITY, MO. 
DEALERS WRITE FOR NAME OF NEAREST WHOLESALER 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 
Describes all manner of Production 


and Shop Work on KRW Hi 
id Beneh Ty 


Hustrating 
operated, Elect 


NEW AUTOMATIC CLUTCH 


Takes Starting Load Off The Motor 


USES—Washing Machines —Pumps—Compressors—Sprayers—Molors— 
Lown Mowers; ADVANTAGES— Compact, Saves Power, No Maintenanc 
Silent, Low Cost; SIZES— 

HOW TO ORDER-Specity R. 


+ From Us; PRICE—$6.00 each, Money Order or Check—Packed 
in Cellophane Bag. Thousands in use by Home Mechanics, Home Hobby 
Shops, Industries and Original Equipment Manufacturers. 


ORDER YODER CLUTCH CORPORATION 
TODAY 


ORRVILLE, OHIO 
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Make home repairs...build 
summer furniture, cabinets, 
cupboards, garages, tool houses 


‘The day you put this Atlas saw co work in 
your shop or on the job you can start saving 
money. It helps you gain hours of time on 
every project. Saves tedious hand-sawing. 
Makes your shop hours really productive. 
‘The Atlas will handle 
22" x18" 
f Bi 


big. work, 
ion:aronnd table by 
ible t 


for accuracy. Bali 
bearings for smooth dependability 
See it at your Atlas dealers today, 
‘or send coupon, 


Please send your catalog on the 8” Tilt/Arbor Saw 
fond () other” Atlas foots. 
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WOOD CARVING 


9” TALL FIGURINE inti $1.85 
ine with a 
it includes 


For more new and unusual projects send 10c for 
latest catalog. 


BRAUN-CRAPFT ‘“foval°San! Micnigan” 
ELECTRIC SHEAR SHARPENER 
> Over 55,000 Sold—tt Must Be Good! 


Motor driven 


$ 


we 


BRAZES 
WTELDD sists 


SS 5 cuts 


LOT of REVOLVER forlITTLE MONE ¥ 


See the many features of the "922"... 
its clean-cut design, its luxurious finish . . . 
feel its natural balance and its “fit-the- 
hand" grip. You'll be amazed at the low 
price for such high quality. Shoot the 
H & R"922" with pride and satisfaction. 
Solid frame construction assures maximum 
acturacy and long service. 


COMPARE “$22” SPECIFICATIONS 
WITH MORE EXPENSIVE MODELS 
© 9-shot chamber © Fixed blade front sight 
© 3 borrel lengths — © Checked Tenite stock 
6", 4", 2%" © Chombered for .22 short, beth vallesertih dle 
© Crown-lustre bive finish long or long rifle fime fon ond service, 


For FREE cololog on other Fine H & R sporting arms — write 
Harrington & Richardson Arms Co. 


266 Pork Avenue, Wore 


2, Mass 


HOW TO EARN MORE..... 
SHARPENING SAWS! 


Get a foir price for your work! Use the Blue Book for saw shop prices 

«fells prices in 48 stotes. THIS VALUABLE BOOK. -25€ 
‘Leading saw shops earn more with fost, accurate machines. Write 
for free information on these profit mokers today! 


BURR MFG. CO. = a? 


8943-X VENICE BLVD. LOS ANGELES 34, CALI 
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MOTORISTS WISE 


MAKES CARS STAY BEAUTIFUL 


Simonizing saves you time as 
it saves the finish! 


Don't waste your time with ‘tem- 
porary polishings'! Simonizing gives 
long lasting beauty... protects the 
finish and keeps colors from fading. 
Doas millions of motorists...Simoniz 
your car. It's easy to do yourself. 
THE SIMONIZ COMPANY, CHICAGO 16, ILL. 


Use Simoniz Kleener (liquid or paste) 10 clean fsish. 
‘Then Simeniz for lasting beauty. Seld everywhere! 
214 rorutar science 


SAVE $8391 0N 
MERCURY II OUTFIT; 


a: ALL THIS FOR ONLYSQOSO 


$825 


“BUY NOW- PAY LATER 
On The General's 
**"Pay-As-You-Shoo! 


10-DAY FREE TRIAL 
S085 2995, MERGUNY Huta today and if within 10 days 


the GENERAL camera Company 


Mail Order Division, Dept. PA, Chicoge 45, Ill 


POWER TOOLS 
foste mFG_CO., 247 DELAWARE AVE, BUFFALO 2, WY 


CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Jel 
Sut 18 aug" 

Very tnest for’ cutting 
metal accurately fe any 
bir pattern 


J. CARTWRIGHT oe SON 


Mologe Dept. SP-5 fornia 


(—— 
OREME 
"7 OWN A FAMOUS 


mgroreet 


“New MOTO-SANDER” 


AND POLISHER 


Only 


Co 
rom comuens 


MOTO-SAW 


AN Electric SCROLL SAW 
THAN A HAND SAW 


WHERE TO BUY 
Dromet ore 


ONLY POSTRAID 


(With 3. Blades) 


Supply you, order direct 

5 DAY TRIAL—MONEY-BACK GUARANTEE 
We, ill ship postpaid if you send cash 
with" ord git or money 
sree feta: ask 


Seder’ 


fhe fools for 
Selizhted. 


eee ta DREMEL MFG. CO. 
igs “tobe ic TS |° Dept. 129-€ Racine, Wis. 


D.C. ARC WELDER C 


LUMINOUS PAINT ae f 


GLOWS IN THE DARK ! ~ RB E ee 
ee SAREE ont en ven es nap she, Meneame, 


4 a aa" “asticle "Betiant ty | cludes ‘proper pulley 


‘SEND FOR FREE CATALOG '\ PER CAN EES Y MF, CO. 


Iiterature and catalog. 823 Leday aids. minnespotins: Minn: 
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GROBAN'S-WAR srr ppane 
SURPLUS BARGAINS :: Pee 7g 


Parantced 


BRAND NEW 
GENERAL ELECTRIC 
8” Sealed Beam 


FLOODLIGHTS 


Positive 
Pumping é 
| Pressure 


BRAND NEW —GUARANTEED 


GRINDING. WHEEL Kit 


Ready for use on any pumping need 
ounie wines Belt Driven 
Wome ‘WaTER Centrifugal Pump 
SVsTEAS ? 
FIRE PagTECTION 


DRAINING PONDS, 
TANKS, ete. 


i 
4 


SPRINKLING SYSTEMS 
STOCK WATERING 
woustei rowing 
sore See ee 


ORDER Dikecr FROM AD 
Send payment or Purchase order today 
SATISFACTION GUARANTEED 
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Vickers MF9 Hydraulic BRAND NEW AIR OR OIL 


PUMP or MOTOR Sere 


complete with mount- 
ing kit ready to install 


$75.00 value 519: 30 


14.95 postpaid 
postpaid 
$19.90 postpaid 


HALE FIRE and IRRIGATION : 
CENTRIFUGAL PUMP 


for Fire Protection, Irrigation, 
ving, Industrial Uses, 


@aLLons 
AD 


ctor DIRECT FROM AD GROBAN SUPPLY CO. 
Payment or purchase order today 1507 SOUTH MICHIGAN AVE. 
SATISFACTION GUARANTEED Chicago 5, Ill. Dep 
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Se 


AND 


FAIRCHILD 
174" pent 

for 9 thowand jobs of 

n around home and work 


With power to spar 


repair and construe! 


bench, here is an all-purpove Drill designed for 
usefulness, service and valve. It's the famous 


Foirchild Drill with the perfect * of 1aw: 


orip handle ond dynamic balance. Motor turns 
op 1200 r.p.m. and develops 1-12th horsepower 
ot the chuck. Jacobs chuck available at slight 


odditional cost. 


See it at your dealer's 


FAIRCHILD INDUSTRIES, 


BURLINGTON 


INC. 
VERMONT 


718 rorutar science 


First tool of its kin 
‘Smooth, steady power at your fi 
tips. Easy to handle. Make shi 
“ind. train models, booken 


shes, "routs, carves, 


$20.50°Ip ease ‘with 40 
'B27'50. At stares oF 


Wumen @'Mra-cO. 1101 W. 
Monros St,, Dept. PO, Chicars 
Till, Free 32-bage’ manual 


‘An Outstanding METAL HAND PUNCH 


with unusual 
performance 


THROAT 
DEPTH 
2 Inches 


See 
ORDER YOURS TODAY! 
Write for FREE Catalog on other tools. 


WHITNEY METAL TOOL CO., pect. P-3, Rockford, tl. 


Price only $2.98 
Ar Dealers or Postpald 
33 


FREE! 20" BEND 

# CATALOGS 

Cor. 10 fo 16" SWING LATHES Ke 
€or Loo— ta"“onit Presses 

Scr. S00—7" BENCH SHAFER 


Cat. 77 — ATTACHMENTS 
Write today —stote catalog wanted 


SOUTH BEND LATHE WORKS © 


STANDARD Smactvanm TRACTORS 4% 
Powerful Gas Tractors for Small Farm, 
srdenere Florin: Nurverien, 
it Growers, Poultrymen, 
1 & 2 Cylinders 
High Wheel Rubber or 


ane Lawns cycol Tires, Walk or Ride. 
Do Belt Work — Free Catalog 
TANDARD ENGINE CO. sp 
MINNEAPOLIS, MINN. NEW YORK, N.Y, 
4041 Come Avenue’ GEE West 26th Street 


the most talked about 
motorcycle in America 


"Look, the Jonses 
~ have JAWAs too” 


ing us of 
Jeasure and 


The greatest value 
in Motorcycles 


= No jounce or jor on any rood + Soft 


with all the 2 
a jet 

your Jawa dealer today and 
if. You'll ag 
it's a honey of a motoreyel 


jon * 95 miles per gollony 
MorBiesciting features in © Jawa than in any other motorcycles ga 


Franchise, ‘Gt © Brice thot mokes it your OUTSTANDING motorcyclé buyl 
Dealerships At your Jawa Dealer or write to 


JAWA, MOTORCYCLE CO. 


DIVISION OF INDUSTRIAL OPERATIONS, INC, 
2432 Grand Concourse, New York 57, N. Y. x 


Hydraulic SPEED REDUCER “vse” AMES 
Variable Sp UNIVERSAL DIAL INDICATOR SETS 


aR . oR prior wenetcunreet 


exhausted. 
1e3 Grand Street SID TOOL CO. Mew York, M. ¥. 


| ‘Write teday betore limited supply of these AMES KITS ore 


<P) MODEL, =69—Orisinally, 4 ‘MODEL 8A- 


“Ogee Be eaated Ee ftetis seas 
recip cht reunerat Rorkshop range, Abso- 
4 jtuatation) eliminates side thrust. ee ee 


ciauter and vibration assures smoot 
SURE action’ Blades Can't compout | rerveurcieossw screws ail the. way 
Geet sere ald them atcurelg» Gam: tnroueh. ip ordering, state diameter of shaft 
pete fompleve WITH a 
PAIR DOUBLE-CHOUSD, BLAD} ‘onl 
BA BLE-GROUSD GROUND BLADES SHOWN BELOW, only 614.95 
MODEL =50~Same ax Model ALADDIN WOODSHAPING BLADES 
ithout, exclusive pilot Rearing.” Be- specity by number the blades you want, Addi- 
100 different shapes can be cut. Complete, with ANY 6 tional blades $1.50 each. $3.00 per set. 
BYABES'SF YOUR choice SHOWN BELOW" only $8.95, -———— 
waranteed. Postace prepald, ith 
Bt GET SUR 
1 TODAY. 


ALADDIN TOOL COMPANY 
S124 Main Street woite roa ltamaa® CHY. Missourt 
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SAVE #300.%70#500,0 
.-. BUILD YOUR OWN" 


ARC WELDERS 


wget HOBART 
to stort a profitable welding 
business. No limit to possi 
bilities. Favipment sls, mode 


oes ee ~ 7) 
oe eT BEDE 


OPERATE IT 
FOR LESS 
THAN %¢ 
PER MILE 


9300 
for mout all shops. 


tie ath on. aan ———| 


’ Qualified under G.I. ail 
= METCEYLAS Brothers Co., Box P-59, Troy, Ohio 
"One of the world’s lorgest builders of 


tip coupon ond mail today 
Hobart Brothers Company, Sox P59, 


Troy, Obie 


" opy of "Gu ding. 
D. C, Generator 12 Build Your Own 
= Gas Engine Driven D, C. Walder 


NAME 
Apres = 


G. I. DIVERS! 


Don't let sour training £0 to waste, Com- 
mercial Divers earn up to $80 a day, 


tboard motors. loca 
Very LOW COST complete Gov't 
EQUIPMENT availnble—either deep Water 
for shallow water 

Catalog 18¢ on request 
Other marine surplus — sextants. barographs. 
life preservers, M & T barge units, anchors, 


M & E MARINE SUPPLY CO. Canton tow Sores 


bells, 
ete, 


Get Deluxe SEAT COVERS 


FACTORY TO YOU 
Wey Below Retail 


B/S materia ain covers $25. TOPS in 
st sg snd ve Expert tre in ton 


=a ——-use margin space If necessery———————— 
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DEALER INQUIRIES ao? 
lrg 


TERS PROSPECTING’ 


A see sacl for sresbim bese 
tors, Tells bow to use a. Geiger 
Counter—twhat minerals 10 look for 
What states bave wranium—full of 
Faluable informati vance or 


co Report 
Excellent Results | dem uow being tahen Si:00 pertapy. 


THE TX-8 GEIGER COUNTER is the latest, 
lightest and most sensitive device constructed 
for prospecting radioactive ores. So light it 
on your belt. 


Check These Features 
ene Te eT 
Please rush 


pounds 
lorger units, 
# SIMPLE TO OPERATE—Only two 
switches to control meter and om: 


ed, polished 
num case stands roughes! use. 


Convert 
HAND MOWERS TO POWER MOWERS 


-Dandy Lawn Mower 

its any hand mower 
from the 16 to the 20 inch 
size, 


. Kite furnished separately or FACTORY BUILT BOAT IN A KNOCK-DOWN KIT FORM 


rere 
power units. (I peste and fied seedy Sr ssey, er bisa peat 
ie Sat puns tatootans nak he Pasion Soot coy 
Sead. Sty opsenes ie kaly Ske Si pies Las 


DEALERS WANTED 
CLAIRE MANUFACTURING CO., LE CLAIRE, IOWA 


. u SAVE MONEY ON AUTOMOTIVE ‘ILLINERY © wnotrsait prices! 


ST EXTENSION = woe 
iin Stake ‘OROME. PLATED RASS 
wit mn 


10S ANGELES 54, CALIFORNIA 
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Provides PRECISION CONTROL... 
because 


FOREDOM #99 
FLEXIBLE SHAFT 


MACHINE with 


PENCIL-SIZE | 


Ke 
SS YOUR wer 


35" 
m FLEXIBLE GRIND—POLISH—SAW— SAND 


SHAFT. ETCH-ENGRAVE-ROUT_CARVE 
= ae 
se 


COMPLETE 
WITH 
MOTOR 


‘AND HERE'S ANOTHER AMAZING FOREDOM PRODUCT 


4 Your moron 


Foredom PRESTO-FLEX. } 
_“** PENCL-SIZE Handpiece $5.95_/ 
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FOR HANDY, EASY TO USE CONVENIENCE 
YOU CAN'T BEAT A.. 


WITH 10-SECOND 
BLADE CHANGE 


fal 


fale you can buy 
extra blade for about half 
When a blade 


case, Presto, ia 10. secon 
rule for half the cost! 
‘ASK YOUR HARDWARE DEALER 


«ZT ® STEEL TAPE RULES 


MONROVIA+ CALIFORNIA 


FASTEST PLANER inthe WORLD 
at this Low Price 591500 
BELSAW Multi-Duty Planer oa 


Speed up production! Tnerease your 
J profitst 'BELSAW power self-f. 


One Suwp NEW PLASTIC 
Makes theea EATHER and 
LEATHERETTE Items LIKE WEW 


POWERFUL, LIGHTWEIGHT 


All the powe: 


of o bi 


Excellent workmanship and 


COMPLETE 
RIDER 
CONTROL 


# Telescopic Front Forks 


ECONOMICAL @ MANEUVERABLE 


‘Ask your favorite dealer about the sensational new 
Mustang, or write for illustrated folder. 


IMMEDIATE DELIVERY EASY TERMS 


A few choice deolersh 


MUSTANG MOTORCYCLE CORPORATION 


635 W. Colorado, Dept. GP 1, Glendale 4, California 


‘““MOWER POWER” 


MENT. 
Requires GOMELETE ATTAC 


For Either Electric Motor oF 
Gasoline Engine Fits Any Make 
or Size of Lawn Mower. POSI- 


Ensy to 
Install, In Less Than an, 
IMMEDIATE DELIVERY. 
Bold. Direct 10 you 

at Pactory Prive, $277.80 
ATTACHMENT. 


ENGINE 


Powerful 2 LP. 4 cycle air 


jars of dependable service 
Besigned ‘for. rugged” work 
Sone running sand. quick 
Sarting At any temperature 
No, vibration. Sold direct to 
CISION BUILT Sou 8! Factory gap gy 
Last a Lifetime Price. $55: 


ROYAL ROTARY MOWER, 


New “Royal Rotary Mower" for elther gaso- 
line of electric motor Is the most economical 
and practical mower ever made. Cuts with a 
smooth Snish through any Lawn. 
Spike grass, dandelions and high 
weeds, Clippings are scattered even 
ly. No need for raking or after 
turning. 20-inch cut. 
Basy to adjust cutting 

‘Weighs only 


hetgnt 
34 Ths, Sold direct at 


Without motor. 50-00 
ABSOLUTE MONEY-BACK GUARANTEE 
wntre rom reas rouben Yoosy 
ROYAL OAK LAWN MOWER SHOP 


P.O. Box 48 joyal Oak 2, Michigan 


YOUR 1949 
PHOTOGRAPHIC CATALOG 


OVER 1000 ILLUSTRATIONS —descriptions and prices 
‘of more than 1700 pieces of photographic 
equipment cre included in Montgomery Ward's 
big, new Photographic Catalog. 

‘THE NEWEST IN STILL CAMERAS— the sensational 
new Land camera that gives you a finished 
Print just 60 seconds after you snap the shutter! 
‘The new Bell & Howell Foton automatic 35 mm. 
(takes up to six pictures a second); the new low- 
priced Bolsey miniature with twin lens reflex 
focusing: and many others. 

‘THE LATEST IN MOVIE CAMERAS—the now Cine 
Kedak Special Il (approaches the capacity of 
professional movie cameras), the new De Jur 
8 mm, with Fade-Matic control, plus Wards 
new complete line of sound equipment. 

NEW ACCESSORIES— the latest still projectors, new 
enlargers, and lighting equipment. In this 
tion you'll find everything to help you get 
most from your photographic hobby. 

EDITORIALS ON PHOTOGRAPHY—valuable infor 
mation on developing, printing, enlarging and 
movie making, plus many other useful tips. 


Convenient monthly payments if you wish! 


MONTGOMERY WARD 


Ghicago + Albany * Baltimore + 
Fu Worth + Kansas City = 
Portland, Ore. * St, Paul 


Clip and Mail this Coupon Now! 
MONTGOMERY WARD, Dept. P59 


Please send me the new 1949 Phot 
Catalog as soon 


Denver 
Oakland 


rinted (about May 1). 


Nam 


Streot Address 
or Box ——— 


(PRINT plainly) 


7 
i 
raphie | 
! 
| 
! 
! 
| 


Postoffice. 


| arenes a: 
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REPAIR sanoss 


HEATERS © IRONERS © 


* | SHAVERS 
WASHING MACHINES 


© WASHERS © MOTORS © TOASTERS © FANS 
VACUUM CLEANERS = © =— AIR CONDITIONERS 
REFRIGERATORS © SUN LAMPS... AND ALL 


TYPE MOTORS FROM FRACTIONAL HP. TO 2 H.P. 


ELECTRIC TESTER 


‘Tests Thermostats unde 
ACTUAL WORKING 
CONDITIONS: Measures 
the ACTUAL CURRENT 


accurately measures 
‘appliances. and util 

sistunces 

sive leakas 
tor and lis 


dicate whether the current 
is A.C. of D.C. and if the 
frequency is 25 cycles 

60 cycles. Sold on money- 
back-if-not-satisfied basis 


GENERAL "ELECTRONIC DISTRIBUTING CO. 
Dept. PS-5 98 PARK PLACE NEW YORK 7, W. Y. 


water 
systems 


built as YOU would 
bars them built 


Every quality you would specify in a water sys- 
tem \. . . every proved feature for advancing effi- 
clency and extending service life . . . you'll find 
at its best ina Myers Water System. in each of 
these world-famous systems, nothing is left un- 
done to make it the most economical, most depend- 
able unit of its kind available. Study the cross 
section views of Plunger and Ejecto Types shown 
in the latest Myers Water System booklet. Note 
how the complete Myers line Is so functionally 
right in every detail. You'll agree that they're 
America’s top values for water service 

‘Mail coupon’ today. 


Send free woter system book! 
Noms 
Address 
Town______ Sta 
County 
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SURPRISE VALUE 


100 Pieces $4 00 


FOR ELECTRIC 
‘GRINDERS. 


18 ROTARY 
CUTTERS 
5130S pm as 


TERRA TOOL CO., INC. 


A eaitonnt 


‘Muflers—All Ford, Chev., Ply 
All Buick, Pont., Olds,, Chrys 
Dodge, Hudson, KF, Pack., ete 


V-8 ond Mere. Duals 


$4.45 
$5.45 


‘Beautiful 
SANDEE 


DURABILITY her spe 


A. SANDEE Sportene will outlast two ordinary muflers and 
‘give More Power! More Speedi More Mileagel—plus © tone 
‘Gvality unsurpassed. 

Please ship (item) 
Cor ond Yeor—-_Name. 
Address 


SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Cali 


Price. 


The only paint spray that gives you 


1 HORSEPOWER PERFORMANCE 
At HORS EPOMER COST 


Now you can have a really “pi "paint 
ay made by BINKS, manufacturers of world famous 
industrial spray equipment, 
‘Compressor weighs onl 
spraying performan 
for easy portability 
maintenan Br 
‘any finish from undercoater out. Supersate; ali 
UARANTEED. Operates on 110- 


Free literature. Send todoy for free folders telling oll 
‘about the BINKS new DP compressor, gum, ond accessories, 


Binks MANnuractuRING COMPANY 
Devt. DP2, 3114 Carrell At Chicago 12, Hlinois 


EXTRA PROFITS "Sicr.” 
with BEMACo RAPID SAW SET 
1s Auromaric 


12" points with one 
djustment. 


WITH 


GIVE DINGY FURNACE 
THE ONCE-OVER “BRIGHTLY” 


with the right aluminum paint 


}OK TELLS HOW 
make an old 
e or water heater 
|, look like new; how heat- 
\ resisting Aluminum 
-L\ Enamel gives lasting 
\\ beauty and protection 
inst rust. For many 

helpful paini 
hints, send for free 24-page book, “P: 
It Bright”. Remember there is a differ- 
ence in aluminum paints. Get Aluminum 
Enamel for this job, from the dealer who 
displays this Alcoa symbol on the brand 
he sells, Address: Paint Service Bureau, 
ALUMINUM COMPANY OF AMERICA, 
689 Gulf Building, Pittsburgh 19, Pa. 


(ALCOA) 


Look for this shield @ 


on aluminum paints made by 


many paint manufacturers using 


ALCOA ALBRON PIGMENTS 


1000 USES! 


‘The built in integral gear box bax four 14" drive shafte turning simulta 


'25 RPMrocker for photo developing tray” cabinet makers 
rector ‘sets. lm ‘puller for 16 sim, ‘developer. ope 


pment. ete 


© For omateur beam & tele- 5 RPM for iuraing barbecue spits. advertising displays and antennas. 


vision’ antenna 


‘A THOUSAND OTHER USES AROUND THE WORKSHOP 


‘This 1/20:h HP. 115 V., 50/60 eycle. AC motor is precision built 


throughout 
Folly guaranteed—Money 
Pulleys. belts, stat eo 


TROUP ENGINEERING CO., 2223-C Grand Ave., Long Beach, Cali 
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THE WORLD’S FINEST suRPevs BARGAINS 


FISLER 13 On Pe ees a, ce 


SS panes “Use it! f 
i Cin ima, mage FREE TRIAL-TOOAYS | Uval¥aatt npoeivntn <Q EU 


—— 


Tone saint ics 


SuRPLus BRAND NEW 
AIR COMPRESSORS 


for Garage - Shop 


Orders 


COMPRESSOR CORPORATION vonhones' 


a 
Srehon Tre Spray Gun ppg 4 
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5 fish Fool Bais 


Ie’stheir tantalizing action—their lifelike fin- 


Mip-t-piadee x ish chat fools the big boys. For fish you can 
brag about, get these 5 baits. 
No..910 Nip-I-Diddee — new, semi-weedless, 
surface bait—effective action, $1.25. 
No. 973 Bass-Oreno—world's greatest and 
imitated fish-getter. $1.10, 


id gets “em, $1.25. 
insured to catch fish, 

casts and trolls perfectly. $1.25. 

No. 956 Pike-Oreno—<ravels «leep with irre- 

sistible im minnow actinn, $1.25. 


Perfectoreno Reels—no backlashes. $10 up. 
Black-Oreno—line you can trait. 50 yds. $1.20up, 
Excel-Oreno—finest of fly lines. $1.85 up. 


Za ANime 
- oo | Fm 


Totem 
ecards (bd. 86) uN 
(out choles) 
14" per th 
won oie 
write 
Fock. 


© Ball-bearing rubber 
tired wheels 


© Cost aluminum base 
with 18” Rotory Blade 


© Lightweight “easy to 
operate” 


ELECTRIC 
MOWER 


With 2% hp Comes com- 

air cooled gas 9 plete with Vy 

engine. Makes hp elec. motor 

cutting lawns and 75 ft of 

2 pleasure cord. Just plug 
it in. 


Make Ur-Own 
POWER MOWER 


Prices F.0.B., K. C. Send check or moncy order: No COD's: 


SC ATLAS EQUIPMENT CO. Meetorteiaactas 


may 1949 287 


NEW IDEA IN 
Sanding, Polishing and Buffing Kits 


For Wood or Metal, in home, shop or garage 


(OF BO-FLEX PADS 


5” kit—$2.98 Complete postage paid 
6” kit—$3.98 Complete postage paid 
Send check ot money order TODAY to 
BO-MER Manufacturing Co., Inc. 


7 Columbus Street, Avburn, New York 
DEALER'S INQUIRIES INVITED 


NOW- your own height gage 
FOR ONLY $12.00! 


reads like a 
micrometer! 


Carried in. your pock 
Measures from zeroto. 
bby thousandths. No at- 


ferlols and prec 
Workmanship, 

5-DAY MONEY-BACK 
GUARANTEE 
Myouare note 
satisfied you 
MIKRO:MARKER within 
five days and your mon: 
ey will be refunded, 


METALT ITEMS 
820 SIXTH ST. © RACINE, WISCONSIN 


Enclosed find check () cash ( ) money order () 


for $12.00 postpaid, Send MIKRO-MARKER to 


Nome 
Addeoss City. State 
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a OYNAMIC 
WOW weavy puyy 
INDUSTRIAL WELDER, 


SPECIAL GIFT OFFER! WORTH 56. 80 
ARC TORCH YOURS at NO EXTRA COST! 
FREE DE “ARCH TORCH Gi 


mental work, samples ri 
production runs. Write for "Die-Less Duplicating’ cfreular 


IRWIN MFG. CO., 342 Bh As Minn. 


ER! 
ToocsireH 
sor ING AWL 


wey order, 


ney back Ben 
Tate “Geneva, "Wisconsin 


Gay G1ieK Main St 


BUILD Sw TILTING ARBOR SAW! 


GILLIOM POWER TOOLS ” 


“Wellworth” Sensational Offer! 


WESTINGHOUSE AIR COMPRESSOR 


Sheck valve & air Sua” 
IDEAL FOR HOME-FARM- FACTORY 


Wherever compressed air is needed 


AUTOMATIC COMPRESSOR UNIT 
Yq H. P. HEAVY tate ray, 


WITH MOLLY YOU CAN FASTEN ANYTHING , 

“and do it quickly, neatly and safely, MOLLY will hold: 

fixtures securely to floors, ceilings or any hollow wall con- 

L struction ... Simple to install, all you need 

= Aim) is a screw driver. Sold by leading hard- 
4 ware stores everywhere. 

Write or Pree Decrptce Folder 


WHERE SCREWS 

: 2 WON'T HOLD! 

te ies -..USE MOLLYS... 
AACE FIXTURE FIXTURE MOUNTED 


MOLLY CORPORATION 522 COURT ST. READING, PA 
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PRECISION BUILT 
pr OW paiue PRESS TOOLS! 


DS seniat wrtshon 


now accomplished on ony dr 


BUILDING BLOCKS 
RIGHT IN YOUR 
OWN BACKYARD 
AMAZING GENERAL 


BLOCK MACHINE 


CAPACITY 1000 BLOCKS PER DAY 


oot ce. \— 
NEW 2océez MICROSCOPE 


3 different mognifications, 20, 40 and 60 pewer, in- 
‘stantly, at the flick of a finger, Ring 
type fine focusing control. 


“SAVE IT AND 
FIX IT” 


SCHOENIG & CO., Inc. 
Dept. 5PS, 9 Rockefeller Plaza, New York 20, N. Y. 


= SEND FOR FREE FOLDER 
MULTI PURPOSE 

) POWER TOOL 

Ines Sent Creitn 


PAINTERS’ 
STRIPING 


TOOL 
NEW, IMPROVED 


te the and 


ATOOL... 
NOT A BRUSH 


DISHES, FURNITURE, LUGGAGE 


It's transparent,water- 
proof, flexible and 

durable. Get a 
tube today. 


DUCO CEMENT 
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Amazing new LUMITE screening 


STAINPROOF 


Because it’s Rustproof? 
aces ig 


Wy 
— at 
| 1] 


pet 
: 


Facts for Architects and Builders: 
Feet of ocidt, olkais ond solvents—Essen- 


Imagine a screening that can be GUARAN- 
TEED never to rust, rot, corrode or stain your 
ie house—yet costs only 11/2-12¢ per square 
LONGER- foot. That's LUMITE! 
LASTING Imagine a plastic so strong thet it actually 
maapeaieredy has greater impact strength than any other 
Fone ceaaerpen feme- Hl type of screening. That's LUMITE! 
ee Cee Imagine a screening that never needs 
oars, painting to protect it from rust or corrosion. 
Impodt sirength—Grecier thon conv That's LUMITE! 
screening Imagine a screening that is so easy to 
testelltiee—Cut with ordinary scion. handle anyone can frame it—no special 
tools needed—will never sag or bulge when 
properly framed, That's LUMITE! 
For your new home or to replace old 
screens, order LUMITE from your hardware, 
lumber or building supply dealer. 


CAN'T 
STAIN YOUR 
HOUSE! 


LUMITE wil gredvally draw Mell into © sou 
firm ft, For correct methods of mochine 
framing, consult LUMITE engineers, 


Write for informotion ond free somple to Dept. 
‘*Regitered Trade-mork _pS.2, LUMITE DIVISION, Chicopee Manufacturing 
INSIST ON RUSTPROOF SCREENING Corporation, 47 Worth Street, New York 13, N. Y. 


eins 


CAN'T 
RUST OR 
CORRODE 


woven saran screening 
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A SENSATION with 


CRAFTSMEN 
EVERYWHERE! 


THIS AMAZING, NEW, 
Tay LoW-PRICED 
OSCILLATING, SANDEI 


AND POLISHER! 
CRAFTSMEN! Here's the new, versotil 
OSCILLATING Sender ond 


DU.FAST SANDER AND POLISHER" gives you 
time .« «plus @ definite saving in ime end money! 


Du- FAST, inc. 


REMODEL 
KITCHEN 
BATH « ATTIC 


MAKE METAL 
ROJECTS 
with 
CHROMTRIM 


‘Send 10e for 
(page bostlet. Over 30. projets 
nd remodeling 

there ond how’ 


curious SS VY 


about the NEW CW 


FLUID 5. 


Write to ALL INC. 


| 342 Madison Ave., New York 17, N. Y. 
2c In stomps for color book! 
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Hain superior Bauhes every 


Cups Clipped in Rack. Each of 
these plastic racks holds four cups and can 
be installed at any angle under a shelf, on a 
cupboard door, wall, or in a drawer, To in. 
sert cups, roll’ them over and around the 
circle until the base of the cup clips into 
place. The maker, Leipzig and Lippe, Inc., 
New York City, prices the racks at $1. 


Nuteracker Is Pis ed. 
While this cracker handles all kinds of nuts, 
it is mainly designed for pecans, permitting 
the meat to be extracted whole. Pulling the 
trigger moves the front cracking cup for- 
ward. The nut is inserted and the handles 
squeezed to crack it. The device is made of 
aluminum die castings by the John W. Clark 
Industries, of San Marcos, Tex. It retails for 
about $4, 


Modern Living 


Carriage Climbs Stairs. 
mother knows the difficulty of 
riage up and down stairs 
and_ curbs. carriage, a new British 
product, licks the problem with the six small 
wheels—three on each side—at the rear. 
Each of the small wheels revolves on its own 
axle and each set turns on a common axle. 


i ” =— | 


Infrared Rays Cook Food. An- 
other push-button kitchen aid is this cooker 
that fries, broils, or bakes with heat from 
two infrared lamps. Two lamps, one above 
and the other below, are focused on a trans- 
parent food tray. In photo, piece of meat | 
wrapped in plastic is being placed on the 
Steaks can be prepared in from one 
and a half to six minutes. The Dorby Co., 
Chicago, prices it about $42. 
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50 HANDY 
50 MANY USES 


AT HOME 
OFFICE AND SHOP 


22 DRAWER 
mooEL picrunen 


$5. 95 


Now you can keep 
nuts, bolts, screws, 


P 
ist needs, ete., at your fingertips. 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where, Send check or money order please—no C.O.D.'s. 
Prices below. Your money refunded if not satisfied 


SPECIFICATIONS | wit aLumiuw 
2 Drawer Unit DRAWERS 


Sports Cap Has Zipper Pocket. 
Azipper pocket and loops on the visor for 
golf tees or fishing fies are features of this 

sports cap made by Westbrook Hats, In 
u ow remove point New York City. The Vinylite ® visor is fore 


green and is also available without the loops, 
On the beach, the cap pocket can be used to 
“camer removing oo | carry a watch, cash, a few cigarettes and 

or a bath-locker key. Price is about 


| KAYTEE PRODUCTS or MEMO: 


Droplet. 


WILSON-IMPERIAL COMPANY 
121 Chestnut Street, Newark 5, N.J 


Look ! 
| WASH YOUR WINDOWS THIS 
SAFEWAY 


USE THE 


SAFETY WINDOW SEAT 


SEND FOR ONE TODAY eseea srentes, 


aaa SCS Spemaaed | Windowed Canisters. A. glance 

at these canisters tells a housewife how 

much sugar, rice, flour, or dried food she 

THE FAVRE MANUFACTURING C0. 4) has on hand. The all-plastic containers are 

DECEIVE FOLNOR ON Recut oEeTAa | made by Canistor, Inc., of Racine, Wis, 
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10 DAY MONEY BACK GUARANTEE 


oning Board Is Adjustable. 
The Met-L-Top® ironing table has seven 
height adjustments from 31%” to ” to 
suit women of different heights. Other fea- 
tures include a white enameled top that is 
perforated, allowing steam to pass through 
it. Each of the legs has a telescoping section 
held by a thumbscrew. Legs are marked for 
ual adjustment. It’s priced about $11 by 
Geuder, Paeschke & Frey Co., Milwaukee. 


Cooker Retains Moisture. Two 
hooks on the rack hold meat, poultry, or fish 
off the pan to cook while retaining their 
moisture and vitamin content, according to 
the inventor, R. F. Tibbetts, Los Angeles. 


such an easy way to wash 


your car! SWIRLOMATIC 


Just hold the 
The Revolving Brush Does the Work! 


for go lela." Simply attach SWIRL 
frarden hove 


ner Brush p 
Guichly ‘cleans, gives car a gleaming jewel finish, 
re Feplacenbies 


108 as it cleans! No streakingt 
No'rabbing. scrubbing . 


indo 
extension ideal for 

Preval 

fe"ench Item, Agents Wanted 


MELAIRE DISTRIBUTING co. 


~ paint ENAMELS, 
ind pat, valve = that 


ne 
professional results "everytime, 
Efoice of 2 COLORFUL and’ pro: 
cctv a redo once 
Xo. only {2 56-At paint, hardware, 
Ss0to and depariment sisrex 

Write for color chor. 


A SPRAYON, i 1360 W. Sth St 


INC. Cievetand, Ohio 
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aden 
< Sdatow 


Prescribe 
Kor Your M.D. 


Pps EDITORS disregard many, predictions 
ften they cannot be proved true or 
false for a long time—but pass on to you 
those that seem most plausible and interest- 
ing. In February, 1947, we reported Dr. 
Vladimir K. Zworykin’s prophecy that tele- 
vision might change one’s whole concept of 
educational techniques, especially in medi- 
cine, We thought then of the need for more 
doctors and hoped it might make larger 
classes possible in the medical schools. 
That seems less likely now, but TV has 
turned out to be an extremely valuable 
means of keeping doctors up to date after 
they leave school, 

With nearly 1,000 doctors, I looked over 
the shoulder of Dr, Edwin J. Fellows this 
spring while he demonstrated the effects of 
some new drugs in the Smith, Kline & 
French laboratories in Philadelphia, Only 
a few men could have crowded around Dr. 
Fellows’ animals and apparatus, but three 
television screens—each one as big as a 
bedsheet—enabled an auditorium full of 
doctors to study his work, 

First he injected a chemical compound 
intended to relieve nasal congestion into an 
anesthetized cat, The cat's reactions showed 
its systemic, or over-all, effects. Then he 
permitted an anesthetized dog to breathe 
the stuff, and measured the changes within 
the dog’s nose electrically by means of two 
electrodes taped to the dog’s head. 

To show a drug's effects on activity, Dr. 
Fellows used four rats. He placed each one 
in a cage mounted on sponge rubber and 
so arranged that every little movement of 
the rat increased the charge in an electrical 
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Four rats watched by 1,000 doctors. 


condenser, The condensers then guided 
four pencils that recorded the rats’ friski- 
ness. 

A third experiment was performed with 
two rabbits. Each was suspended in a 
cradle and given an electric shock. One 
rabbit's convulsion lasted longer and was 
followed by more rigidity than that of the 
other rabbit. The latter had been given a 
drug that may help victims of epilepsy. 

One of the physicians fascinated by the 
TV view of this research told me afterwards 
that he had learned more by “making the 
rounds” of patients in a hospital with a 
professor than in any other way. He then 
pointed out that a TV camera also can 
follow a great doctor on his rounds and 

many other doctors what he does. 
This, too, has been done. 

Next month, 12,000 doctors at the Ameri- 
can Medical Association meeting in Atlantic 
City will be shown TV close-ups of the 
hands of University of Pennsylvania sur- 
geons at work in their operating rooms. 
Color television is to be used then. 

Dr. Morris Fishbein of the AMA calls 
the electric light the greatest invention in 
medicine because it enables doctors to see 
into the body's openings. By also helping 
them peer into the laboratories of pharma- 
ceutical pioneers, the clinics of specialists, 
and the incisions of successful surgeons, TV 
is now showing the doctors what it’s best to 
do about the troubles they discover with 
their many little electric lights, 


We Tay 


EVERYTHING YOU NEED 
FOR A FINISH THAT LOOKS 
AND WEARS LIKE A 
PROFESSIONAL SPRAY JOB 
Enough Pad-O'-Paint for any car 
Smooth-It-On Mitt + Paint-Saver Tray 


(2 grades) + Lint Remover 
oth + Solvent Cleaner 


TESTED AND APPROVED BY 
2 GREAT LABORATORIES 
AND OVER 100,000 USERS 


‘The Arco Research Laboratories and 
# nationally known product testing 
laboratory give Pad-O'-Paint highest 
rating. But even greater endorsement 
is the satisfaction of over 100,000 car 
owners, many of whom 
Pad-O'-Painted their 


cars more than OyTTTUSIOD 


two years ago. 

e 

A propuct oF 

THE ARCO CO. E 
Cievelons, Oe 

sovearss 

pxrenttner maxino 


FINEST TRANSPORTA- (= 
TION ENAMELS 


A reprint of an interesting national mag 


IS FINEST AUTO ENAMEL 


Goes on perfectly over any other color, 
lacquer or enamel. Gives that brilliant, 
glossy new car look. Your choice of 
the most popular automotive colors. 


Completely Dry In a Few Hours! 


The patented Smooth-It-On Mitt makes you an 
expert car painter...no lap marks, no streaks. Your 
car will have a finish that looks like a million... 
yet costs only $9.95, 


your kit AUTO ACCESSORIES DEPT. 


Bol aay! ALL SEARS, ROEBUCK AND CO, STORES 


© F23,0-Paint and Smooth-It-On Mitt are 
marks of. = Arco Company,Cleveland,O. Pats. Pend. 


article on Pad-O"-Paint is yours for the o: 


Write The Arco Company, 7301 Bessemer Avenue, Cleveland 4, Ohio. 
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e “My race 


y for ife 


qinst a 
against 2 


en) 
% Poison: 

Rattlers 

Ate experienc 


mF 
witulal ic 
$ ‘an Die? CO 


“A piercing shriek cut the silence as I lay in wait for deer in the Laguna 
Mountains near San Diego. I dashed to Sam Reardon, my hunting 
companion, A 3¥-foot rattler had dug his fangs into Sam's ankle! 
Twice in my own life, I'd felt the rattler’s sting. I knew what to do, 
Just as an 
active cat 
stakes 
acatnap...and y 


od, steady light. My flash- a bounces 
i QQ back with 
1 7 new pep 


.+.80 “Eveready” 
flashlight batteries re- 
cover power between 

uses and bounce 
“8. back for 


Be He extra life! 
; a 
see ee 
. Wea 


Eveready" are the bat 


teries with “Nine Lives’! 


™*Bereoam NINE see 


Vine Lives,” and the cat symbol are trade-marks of 
NATIONAL CARBON COMPANY, INC: 
30 East 42nd Street, New York 17,N. ¥. 
Unit of Union Carbide (TH and Carbon Corporation 
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I FURNITURE —Jont the 
rae ustie thle, reed fu 


pucw sunraces: 


Makes quick work 


te." rough Wood “or 


© MAINTENANCE Pro. 
iy the. answer to" quick. smooth 
hhaup" work "on fenders’ and body 
fight” ols" for ‘under-chassle fu 


fk Pest CONTROL iar 
fer plants and shrubs. 


‘waitons, and 


Low 
PRICED 


© Paint Floors, Ceilings, Walls, Wood- 
work, Furniture, Toys 

© Enamel Auto Bodies and Fenders, 
Storm Windows, Screens 

© Varnish Table Tops, Linoleum 

© Spray Moth-Proofing Liquids in 
Closets and A 

© Spray Flit or Other Insect and Pest 
Solutions 


© Spray Insecticides on Flowers, 
Plants, Shrubs 


@ USE VIBRO SPRAYER for EVERY 
Job of Painting and Spraying in and 
Around the Home 

© Self-Contained Unit—No Motor, 
No Compressor, Produces Equiv- 
alent of 30 Ibs. Pressure! 


TRY IT 


10 DAYS FREE 


IN YOUR OWN HOME! 


Yes, now you can do a professional paint- 
ing job on everything in and around your 
house with this amazing, brand new, self- 
contained electric paint sprayer. Just fill 
the big, 25-ounce capacity, interchange- 
able mason jar with any kind of ordinary 
oilbase liquid—lacquer, glossy paint, 
enamel, varnish, shellac, residual type i 
secticides, light’ oils, moth sprays, dis 

fectants, exc. Then piug the 8-ft. insulated 
cord into any 110-vole A.C, household 
outlee—pull the trigger—and get satin. 
smooth, professional results every time! 


SAVE MONEY. TIME AND WORK 
VIBRO-SPRAYER 


ints twice as fast as 

fatigue, backache 
and sore muscles. Paint goes on FASTER, 
SMOOTHER and far more EASILY than 
with a brush. Adjustable spray control 
allows wide or narrow spray, thick or fine, 
as the job requires. Spray radius is always 
under complete control. VIBRO-SPRAY- 
ER cannot clog or drip—and is amazingly 
simple to clean. What's more, VIBRO- 
SPRAYER is SAFE! Will never break in 
use as there is NO pressure in the jar. 


COSTS LESS THAN A SET OF 
GOOD BRUSHES 


Not only does VIBRO-SPRAYER paint 
faster, smoother, more easily, but it ac- 
tually’ costs less! And because VIBRO- 
SPRAYER applies paint more evenly and 
uniformly, you use LESS PAINT-save 
the cost of the sprayer in just a few 
months! In addition, VIBRO-SPRAYER 
shoots a fine, even spray into deep crevi- 
ces where ordinary paint brushes can't 
reach, makes short work of rough sur- 
faces that are so difficult to br ‘sh. 


MADE BY A FAMOUS COMPANY 


VIBRO-SPRAYER is manufactured by 
the world-famous Burgess Battery Com- 
pany, makers of popular auto and flash- 
light’ batteries. Every VIBRO-SPRAYER 
is guaranteed by the manufacturer to be 
free of mechanical defects. In addition, 
we guarantee that VIBRO-SPRAYER 
will give you exactly the professional, fast, 
labor and money saving results you de: 

ire, of you may return your sprayer with 

10 days for full purchase price refund, 
‘You get FULL PROTECTION under this 
DOUBLE GUARANTEE! 


SEND NO MONEY 


Send. only the coupon, now. When your 
VIBRO-SPRAYER arrives, pay the postman 
only $12.95 plus small delivery charge—or 
‘enclose full payment now and we pay all de- 
livery charges.” In either case you ate fully 
protected by the manufacturer's guarantee of 
mechanical perfection, and our guarantee of 
Complete satisfaction, or return your VIBRO- 
SPRAYER within 10 days for full purchase 
Price refund. Send the coupon AT'ONCE! 


Comes Complete-All Ready 
to Use-No Extras to Buy! 


VIBRO-SPRAYER is ONLY 


completely self-con. 


we undone? oo 


to buy, no hose, com: 
Pressor, motor, cank, etc. Just pour tiquid 
fnto paint jar, (25 ounce capacity) plug. 
in and press the trigger! Size 8%” high 
Gia" deep, 4” wide. Works on activated 
Piston and suction principle. Built like 
Professional equipment—does work of 4 
$100.00 unit producing 30 Ibs. pressure? 


FOSTER PRODUCTS, INC., DEPT. SG 99, 179 WOOSTER STREET, NEW YORK 12, N. Y. 


IVE SMOKED 
CAMELS FOR 
IO YEARS, GENE! 
THEYRE MILD 
AND THEY SURE 


Vored the “Rookie of the Year” in 
the American League with ao earned 
run average of 2.43, Gene was the 
pitching hero of the “48 World 
Series stepping out oa the 
‘mound to wrap up two big climax 
games for the Cleveland Indian» 


Johny Vendet Meer 


RIGHT, VAN! ITS 


SES CAMELS FoR 
record than any e ME, TOO— EVER 
ora SINCE I MADE 
Reds, Vander THE 30-DAY 
Meeristhe only MILDNESS TEST! 


big leaguer to 


“no-hie” games 
ina row 


In a recent test of hundreds of people who smoked only Camels for 30 days, noted throat specialists, making weekly 
examinations, reported NIQT ONE SINGLE CASE OF THROAT 
IRRITATION due to smoking CAMELS 


@ Have YOU made the Camel 30-Day Test? Money-Back 
The doctors’ findings in the recent coast-to- Guascntec! 
coast test of Camel mildness speak for them- 1, Cacisniuescshemasyousmoke 


‘own personal 


selves. But why not m: 
30-day test of Camel 
Yes, smoke Camels and test tien fa ou 
. Let your taste tell you about the 
rich flavor of Camel's choice tobaccos. Let 
your throat report on Camel mildness. 


rchave price, 
postage. (Siaved) K. J. Reynolds 
Tob, Co.. Winston Salers, N. C 


